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Abstract of JP 2005236088 (A) 

PROBLEM TO BE SOLVED: To provide an 
illuminating optical device which can provide 
illumination conditions which are highly diverse 
regarding proper illumination conditions such as a 
secondary light source shape, light intensity and 
polarization state required for transferring a mask 
pattern with various characteristics truly when 
mounted on an aligner. . SOLUTION: The 
illuminating optical device illuminates an irradiation 
surface by optical flux from a light source (1 ). It has 
an illuminating pupil formation means (20 to 26, 6) 
for forming illuminating pupil distribution with fight 
intensity distribution located in a first region, and 
light intensity distribution located in a second region 
on an illuminating pupil surface; and illuminating 
pupil control means (17, 23 and 24) for carrying out 
control for changing the shape of the first region and 
the shape of the second region independently from 
each other, and control for changing the polarization 
state of optical flux passing through the first region 
and the polarization state of optical flux passing 
through the second region independently from each 
other. ; COPYRIGHT: <C)2005.JPO&NCIPI 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] f 
[Claim 1] ' 

In an illumination optical device which illuminates an irradiated plane by light flux from a light source. 

The Lighting Sub-Division pupil means forming for forming the Lighting Sub-Division pupil distribution which has light intensity 
distribution located in the 1st field on an illumination pupil plane, and the light intensity distribution located in the 2nd field, 
An illumination optical device provided with the Lighting Sub-Division pupil control means for performing control which changes 
control which changes form of said 1st field, and form of said 2nd field mutually-independent, and a polarization condition of light 
flux which passes through said 1st field and a polarization condition of light flux which passes through said 2nd field mutually- 
independent. 
[Claim 2] 

A division element for dividing light flux from said light source, 

The 1st optical system for while having been divided and leading light flux to said 1st field on said illumination pupil plane via said 
division element, 

The illumination optical device according to claim 1 provided with the 2nd optical system for leading light flux of another side 
divided via said division element to said 2nd field on said illumination pupil plane in accordance with a different optical path from 
said 1st optical system. 
[Claim 3] 

The illumination optical device according to claim 2 having been arranged in an optical path between said light source and said 
division element, and having an illumination equalization means for equalizing illuminance distribution near said division element 
mostly. 
[Claim 4] 

The illumination optical device according to claim 2 or 3, wherein said division element carries out wavefront splitting of the light 
flux from said light source and leads it to said 1 st optical system and said 2nd optical system. 
[Claim 5] 

The illumination optical device comprising according to claim 2 to 4: 

The 1st light flux sensing element for changing into light flux corresponding to said 1st field light flux which said Lighting Sub- 
Division pupil means forming is arranged in an optical path of said 1st optical system, and enters. 

The 2nd light flux sensing element for changing into light flux corresponding to said 2nd field light flux which is arranged in an 
optical path of said 2nd optical system, and enters. 

An optical integrator for forming said Lighting Sub-Division pupil distribution in said illumination pupil plane based on light flux 
from said 1 st light flux sensing element, and light flux from said 2nd light flux sensing element. 

[Claim 6] 

The illumination optical device comprising according to claim 2 to 5: 

The 1st shape change means for said Lighting Sub-Division pupil control means being arranged in an optical path of said 1st 
optical system, and changing form of said 1st field. 

The 2nd shape change means for being arranged in an optical path of said 2nd optical system, and changing form of said 2nd 
field. 

[Claim 7] 

Said 1st shape change means has the 1st axicon system arranged in an optical path between said 1st light flux sensing element 
and said optical integrator, 

Said 2nd shape change means has the 2nd axicon system arranged in an optical path between said 2nd light flux sensing element 
and said optical integrator, 

The illumination optical device according to claim 6, wherein it has the 2nd prism characterized by comprising the following, 
respectively and an interval of said 1st prism and said 2nd prism is constituted by variable. 

The 1st prism with which said 1st axicon system and said 2nd axicon system have a refracting interface of a concave section. 
A refracting interface of said concave section of this 1st prism, and a refracting interface of a convex section formed almost 
complementarily. 

[Claim 8] 

Said 1st shape change means has the 1st variable power optical system arranged in an optical path between said 1st light flux 
sensing element and said optical integrator, 

The illumination optical device according to claim 7, wherein said 2nd shape change means has the 2nd variable power optical 
system arranged in an optical path between said 2nd light flux sensing element and said optical integrator. 
[Claim 9] 

An illumination optical device given in any 1 clause of Claims 2-8 characterized by comprising the following. 

The 1 st polarization condition alteration means for changing a polarization condition of light flux which said Lighting Sub-Division 

pupil control means is arranged in an optical path of said 1st optical system, and passes through said 1st field. 

The 2nd polarization condition alteration means for changing a polarization condition of light flux which is arranged in an optical 



http:/Avww4.ipdl.inpit.gojp/cgi-bin/tran_we 4/4/201 1 



JP,2005-236088,A [CLAIMS] 



Page 2 of 3 



path of said 2nd optical system, and passes through said 2nd field. 
[Claim 10] 

It has a primacy phase component for changing a polarization direction of linear polarization which said 1st polarization condition 
alteration means is arranged in an optical path of said 1 st optical system, and enters if needed, 

The illumination optical device according to claim 9 having the 2nd phase-parts material for changing a polarization direction of 
linear polarization which said 2nd polarization condition alteration means is arranged in an optical path of said 2nd optical system, 
and enters if needed. 
[Claim 11] 

Said 1st polarization condition alteration means is constituted to an optical path of said 1st optical system, enabling free 
insertion and detachment, and it has the 1st depolarization element for unpolarizedHight-izing entering light if needed, 
The illumination optical device according to claim 9 or 10 constituting said 2nd polarization condition alteration means to an 
optical path of said 2nd optical system, enabling free insertion and detachment, and having the 2nd depolarization element for 
unpolarized-light-izing entering light if needed. 
[Claim 12] 

Said Lighting Sub-Division pupil means forming is provided wijh the 2nd light flux sensing element for changing into light flux 
corresponding to said 2nd field light flux which is arranged in the 1 st light flux sensing element for changing into light flux 
corresponding to said 1st field light flux which is arranged in an optical path of said 1st optical system, and enters, and an optical 
path of said 2nd optical system, and enters, 

A primacy phase component for changing a polarization direction of linear polarization which said 1 st polarization condition 
alteration means is arranged in an optical path between said division element and said 1 st light flux sensing element, and enters if 
needed. It has the 1 st depolarization element for unpolarized-light-izing light which is arranged enabling free insertion and 
detachment and enters into said optical path between said division element and said 1st light flux sensing element if needed, 
The 2nd phase-parts material for changing a polarization direction of linear polarization which said 2nd polarization condition 
alteration means is arranged in an optical path between said division element and said 2nd light flux sensing element, and enters 
if needed. The illumination optical device according to claim 9 to 1 1 provided with the 2nd depolarization element for unpolarized- 
light-izing light which is arranged enabling free insertion and detachment and enters into said optical path between said division 
element and said 1st light flux sensing element if needed. 
[Claim 13] 

An illumination optical device given in any 1 clause of Claims 2-12, wherein said Lighting Sub-Division pupil control means has 
the 1st light intensity alteration means for changing light intensity of light flux which passes through said 1st field, and the 2nd 
light intensity alteration means for changing light intensity of light flux which passes through said 2nd field. 
[Claim 14] 

The illumination optical device according to claim 13, wherein said 1st light intensity alteration means is arranged in an optical 
path of said 1st optical system and said 2nd light intensity alteration means is arranged in an optical path of said 2nd optical 
system. 
[Claim 15] 

Said 1st light intensity alteration means has selectively at least one dimming means which can be inserted and detached freely to 
an optical path of said 1st optical system, The illumination optical device according to claim 14, wherein said 2nd light intensity 
alteration means has selectively at least one dimming means which can be inserted and detached freely to an optical path of said 
2nd optical system. 
[Claim 16] 

An illumination optical device given in any 1 clause of Claims 3-1 5, wherein said 1 st light flux sensing element and said 2nd light 
flux sensing element are constituted exchangeable to an optical path, respectively. 
[Claim 17] 

An illumination optical device given in any 1 clause of Claims 1-16. wherein said 1st field is a field which includes an optic axis on 
said illumination pupil plane and said 2nd field is a field distant from said optic axis on said illumination pupil plane. 
[Claim 1 8] 

The illumination optical device according to claim 17, wherein said 2nd field has the shape of zona orbicularis, or the shape of 
plural poles. 
[Claim 19] 

An illumination optical device given in any 1 clause of Claims 3-18 having further a light guide optical system for leading light flux 
from said optical integrator to said irradiated plane. 
[Claim 20] 

In an illumination optical device which illuminates an irradiated plane by light flux from a light source, 

It has the Lighting Sub-Division pupil means forming for forming the Lighting Sub-Division pupil distribution which has light 
intensity distribution located in the 1st field on an illumination pupil plane, and the light intensity distribution located in the 2nd 
field, 

Said Lighting Sub-Division pupil means forming, 

A division element arranged in an optical path between said light source and said illumination pupil plane, 

The 1st optical system for while having been divided and leading light flux to the 1st field on said illumination pupil plane via said 
division element, 

The 2nd optical system for leading light flux of another side divided via said division element to the 2nd field on said illumination 
pupil plane in accordance with a different optical path from said 1st optical system, 

It is arranged in an optical path between said division element and said illumination pupil plane, and has a composite element for 
compounding an optic axis of said 1 st optical system, and an optic axis of said 2nd optical system, 
Said 1st optical system is provided with the 1st light flux sensing element for changing entering light flux into light flux 
corresponding to said 1st field, 

An illumination optical device, wherein said 2nd optical system is provided with the 2nd light flux sensing element for changing 
entering light flux into light flux corresponding to said 2nd field. 
[Claim 21] 

An illumination optical device given in any 1 clause of Claims 2-20, wherein said Lighting Sub-Division pupil means forming is 
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further provided with the 3rd optical system for leading light flux divided via said division element to the 3rd field on said 
illumination pupil plane in accordance with a different optical path from said 1st optical system and said 2nd optical system. 
[Claim 22] 

An exposure device equipping any 1 clause of Claims 1-21 for illuminating a mask with an illumination optical device of a 
description, and exposing a pattern of said mask on a photosensitive substrate. 
[Claim 23] 

It has further a projection optical system for forming an image of a pattern of said mask on said photosensitive substrate, 
The exposure device according to claim 22, wherein a pupil surface of said illumination optical device is mostly positioned by 
conjugate with a pupil posion of said projection optical system. 
[Claim 24] 

The Lighting Sub-Division process of illuminating a mask using an illumination optical device of a description in any 1 clause of 
Claims 1-21, 

An exposure method including an exposure process which exposes a pattern of said mask on a photosensitive substrate. 
[Claim 25] 

Said exposure process includes a projection process of forming an image of a pattern of said mask on said photosensitive 
substrate using a projection optical system, 

The exposure method according to claim 24, wherein a pupil surface of said illumination optical device is mostly positioned by 
conjugate with a pupil posion of said projection optical system. 



[Translation done.] 



http://www4.ipdl. inpit.gojp/cgi-bin/fran_web_cgi_ejje 4/4/201 1 



JP,2005-236088,A [DETAILED DESCRIPTION] 



Page 1 of 12 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Especially this invention relates to the suitable illumination optical device for the exposure device for manufacturing micro 
devices, such as a semiconductor device, an image sensor, a liquid crystal display element, and a thin film magnetic head, by a 
lithography step about an illumination optical device, an exposure device, and an exposure method. 
[Background of the Invention] 
[0002] 

In this kind of typical exposure device, the light flux ejected from the light source via the fly eye lens (or micro fly eye lens) as an 
optical integrator, The secondary light source (predetermined light intensity distribution generally formed in an illumination pupil 
plane) as the substantial surface light source which consists of many light sources is formed. The light flux from a secondary light 
source enters into a condenser lens, after being restricted via the aperture diaphragm arranged near the backside focal plane of 
a fly eye lens. 
[0003] 

The light flux condensed with the condenser lens illuminates in superposition the mask in which the predetermined pattern was 
formed. Image formation of the light which penetrated the pattern of the mask is carried out on a wafer via a projection optical 
system. In this way, on a wafer, projection exposure (transfer) of the mask pattern is carried out. The pattern formed in the mask 
is integrated highly and it is indispensable to transfer this minute pattern correctly on a wafer to acquire uniform illuminance 
distribution on a wafer. 
[0004] 

Then, the secondary light source of a. circle configuration is formed in the backside focal plane of a fly eye lens, and the 
technology of changing the size and changing the coherency sigma of Lighting Sub-Division (sigma value = the pupil diameter of 
the diameter of an aperture diaphragm / projection optical system or the incidence side numerical aperture of the number of 
injection side openings / projection optical system of a sigma value = illumination-light study system) attracts attention. The 
secondary light source of the shape of zona orbicularis or the shape of 4 poles is formed in the backside focal plane of a fly eye 
lens, and the technology of raising the depth of focus and resolution of a projection optical system attracts attention. 
[Description of the Invention] 
[Problem to be solved by the invention] 
[0005] 

In the above conventional exposure devices, according to the pattern characteristic of a mask, usual circular Lighting Sub- 
Division based on the secondary light source of a circle configuration is performed, or deformation illumination (4 very zona- 
orbicularis Lighting Sub-Division and Lighting Sub-Division) based on the secondary light source of the shape of zona orbicularis 
or the shape of 4 poles is performed. However, the Lighting Sub-Division conditions which were rich in diversity about the form 
and light intensity of relevant Lighting Sub-Division conditions required in order to transfer faithfully the mask pattern which has 
various characteristics, for example, a secondary light source, a polarization condition, etc. were not able to be realized. 
[0006] 

This invention is made in view of above-mentioned SUBJECT, and is a thing. 

the purpose is to provide the illumination optical device which can realize the Lighting Sub-Division conditions which were rich in 
diversity about the form and light intensity of relevant Lighting Sub-Division conditions required in order to transfer faithfully the 
mask pattern which has various characteristics, for example, a secondary light source, a polarization condition, etc., when it is 
alike and is carried. 

[0007] 

An illumination optical device which can realize relevant Lighting Sub-Division conditions required in order that this invention may 
transfer faithfully a mask pattern which has various characteristics, for example is used, It aims at providing an exposure device 
and an exposure method which can perform good exposure under relevant Lighting Sub-Division conditions realized according to 
the pattern characteristic of a mask. 
[Means for solving problem] 
[0008] 

In an illumination optical device which illuminates an irradiated plane according to light flux from a light source in the 1 st form of 
this invention in order to solve said SUBJECT, 

The Lighting Sub-Division pupil means forming for forming the Lighting Sub-Division pupil distribution which has light intensity 
distribution located in the 1st field on an illumination pupil plane, and the light intensity distribution located in the 2nd field, 
Control which changes form of said 1st field, and form of said 2nd field mutually-independent, An illumination optical device 
provided with the Lighting Sub-Division pupil control means for performing control which changes a polarization condition of light 
flux which passes through said 1st field, and a polarization condition of light flux which passes through said 2nd field mutually- 
independent is provided. 
[0009] 

A division element for dividing light flux from said light source according to the desirable mode of the 1 st form. It has the 2nd 
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optical system for leading light flux of another side which while was divided via said division element and divided via the 1st 
optical system and said division element for leading light flux to said 1st field on said illumination pupil plane to said 2nd field on 
said illumination pupil plane in accordance with a different optical path from said 1st optical system. In this case, it is preferred 
for it to have been arranged in an optical path between said light source and said division element, and to have an illumination 
equalization means for equalizing illuminance distribution near said division element mostly. As for said division element, it is 
preferred to carry out wavefront splitting of the light flux from said light source, and to lead to said 1st optical system and said 
2nd optical system. 
[0010] 

According to the desirable mode of the 1 st form, said Lighting Sub-Division pupil means forming is provided with the following. 
The 1 st light flux sensing element for changing into the light flux corresponding to said 1st field the light flux which is arranged in 
the optical path of said 1 st optical system, and enters. 

The 2nd light flux sensing element for changing into the light flux corresponding to said 2nd field the light flux which is arranged in 
the optical path of said 2nd optical system, and enters. 

The optical integrator for forming said Lighting Sub-Division pupil distribution in said illumination pupil plane based on the light 
flux from said 1st light flux sensing element, and the light flux from said 2nd light flux sensing element. 

As for said Lighting Sub-Division pupil control means, it is preferred to have the 1st shape change means for being arranged in 
the optical path of said 1st optical system, and changing the form of said 1st field and the 2nd shape change means for being 
arranged in the optical path of said 2nd optical system, and changing the form of said 2nd field. 
[0011] 

According to the desirable mode of the 1st form, said 1st shape change means, Have the 1st axicon system arranged in the 
optical path between said 1st light flux sensing element and said optical integrator, and said 2nd shape change means, Have the 
2nd axicon system arranged in the optical path between said 2nd light flux sensing element and said optical integrator, and said 
1st axicon system and said 2nd axicon system, It has the 1st prism that has a refracting interface of a concave section, and the 
2nd prism that has a refracting interface of said concave section of this 1st prism, and a refracting interface of the convex 
section formed almost complementarily, respectively, and the interval of said 1st prism and said 2nd prism is constituted by 
variable. In this case, have said 1st shape change means and the 1st variable power optical system arranged in the optical path 
between said 1 st light flux sensing element and said optical integrator said 2nd shape change means, It is preferred to have the 
2nd variable power optical system arranged in the optical path between said 2nd light flux sensing element and said optical 
integrator. 
[0012] 

According to the desirable mode of the 1st form, said Lighting Sub-Division pupil control means is provided with the following. 
The 1 st polarization condition alteration means for changing the polarization condition of the light flux which is arranged in the 
optical path of said 1st optical system, and passes through said 1st field. 

The 2nd polarization condition alteration means for changing the polarization condition of the light flux which is arranged in the 
optical path of said 2nd optical system, and passes through said 2nd field. 

In this case, it has a primacy phase component for changing the polarization direction of the linear polarization which said 1st 
polarization condition alteration means is arranged in the optical path of said 1 st optical system, and enters if needed, As for said 
2nd polarization condition alteration means, it is preferred to have the 2nd phase-parts material for changing the polarization 
direction of the linear polarization which is arranged in the optical path of said 2nd optical system, and enters if needed. Said 1 st 
polarization condition alteration means is constituted to the optical path of said 1st optical system, enabling free insertion and 
detachment, It has the 1st depolarization element for unpolarized-light-izing entering light if needed, and, as for said 2nd 
polarization condition alteration means, it is preferred for it to be constituted to the optical path of said 2nd optical system, 
enabling free insertion and detachment, and to have the 2nd depolarization element for unpolarized-light-izing entering light rf 
needed. 
[0013] 

According to the desirable mode of the 1st form, said Lighting Sub-Division pupil means forming is provided with the following. 
The 1st light flux sensing element for changing into the light flux corresponding to said 1st field the light flux which is arranged in 
the optical path of said 1 st optical system, and enters. 

Have the 2nd light flux sensing element for changing into the light flux corresponding to said 2nd field the light flux which is 
arranged in the optical path of said 2nd optical system, and enters, and said 1st polarization condition alteration means, The 
primacy phase component for changing the polarization direction of the linear polarization which is arranged in the optical path 
between said division element and said 1st light flux sensing element, and enters if needed. 

It has the 1 st depolarization element for unpolarized-light-izing light which is arranged enabling free insertion and detachment 
and enters into said optical path between said division element and said 1st light flux sensing element if needed, The 2nd phase- 
parts material for changing the polarization direction of the linear polarization which said 2nd polarization condition alteration 
means is arranged in the optical path between said division element and said 2nd light flux sensing element, and enters if needed. 
The 2nd depolarization element for unpolarized-light-izing light which is arranged enabling free insertion and detachment and 
enters into said optical path between said division element and said 1st light flux sensing element if needed. 

[0014] 

According to the desirable mode of the 1st form, said Lighting Sub-Division pupil control means is provided with the following. 
The 1st light intensity alteration means for changing the light intensity of the light flux which passes through said 1st field. 
The 2nd light intensity alteration means for changing the light intensity of the light flux which passes through said 2nd field. 
In this case, said 1st light intensity alteration means is arranged in the optical path of said 1st optical system, and, as for said 
2nd light intensity alteration means, it is preferred to be arranged in the optical path of said 2nd optical system. Said 1st light 
intensity alteration means has selectively at least one dimming means which can be inserted and detached freely to the optical 
path of said 1st optical system in this case, and, as for said 2nd light intensity alteration means, it is preferred to have selectively 
at least one dimming means which can be inserted and detached freely to the optical path of said 2nd optical system. 
[001 5] 

According to the desirable mode of the 1st form, said 1st light flux sensing element and said 2nd light flux sensing element are 
constituted exchangeable to the optical path, respectively. Said 1 st field is a field which includes an optic axis on said illumination 
pupil plane, and, as for said 2nd field, it is preferred that it is the field distant from said optic axis on said illumination pupil plane. 
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In this case, as for said 2nd field, it is preferred to have the shape of zona orbicularis or the shape of plural poles. It is preferred 
to have further the light guide optical system for leading the light flux from said optical integrator to said irradiated plane. 
[0016] 

In the illumination optical device which illuminates an irradiated plane according to the light flux from a light source in the 2nd 
form of this invention, 

It has the Lighting Sub-Division pupil means forming for forming the Lighting Sub-Division pupil distribution which has the light 
intensity distribution located in the 1st field on an illumination pupil plane, and the light intensity distribution located in the 2nd 
field. 

Said Lighting Sub-Division pupil means forming, 

The division element arranged in the optical path between said light source and said illumination pupil plane, 

The 1st optical system for while having been divided and leading light flux to the 1st field on said illumination pupil plane via said 

division element, 

The 2nd optical system for leading the light flux of another side divided via said division element to the 2nd field on said 
ilfumination pupil plane in accordance with a different optical path from said 1st optical system, 

It is arranged in the optical path between said division element and said illumination pupil plane, and has a composite element for 
compounding the optic axis of said 1st optical system, and the optic axis of said 2nd optical system, 

Said 1st optical system is provided with the 1st light flux sensing element for changing the entering light flux into the light flux 
corresponding to said 1 st field, 

An illumination optical device, wherein said 2nd optical system is provided with the 2nd light flux sensing element for changing the 

entering light flux into the light flux corresponding to said 2nd field is provided. 

[0017] 

According to the desirable mode of the 2nd form, said Lighting Sub-Division pupil means forming is further provided with the 3rd 
optical system for leading the light flux divided via said division element to the 3rd field on said illumination pupil plane in 
accordance with a different optical path from said 1st optical system and said 2nd optical system. 
[0018] 

In the 3rd form of this invention, it has an illumination optical device of the 1st form for illuminating a mask, or the 2nd form, and 
the exposure device exposing the pattern of said mask on a photosensitive substrate is provided. In this case, it has further a 
projection optical system for forming the image of the pattern of said mask on said photosensitive substrate, and, as for the pupil 
surface of said illumination optical device, it is preferred to be mostly positioned by conjugate with the pupil posion of said 
projection optical system. 
[0019] 

In the 4th form of this invention, an exposure method including the Lighting Sub-Division process of illuminating a mask using the 
illumination optical device of the 1 st form or the 2nd form, and the exposure process which exposes the pattern of said mask on 
a photosensitive substrate is provided. In this case, it is preferred that the pupil surface of said illumination optical device is 
mostly positioned by conjugate with the pupil posion of said projection optical system including the projection process at which 
said exposure process forms the image of the pattern of said mask on said photosensitive substrate using a projection optical 
system. 

[Effect of the Invention] 
[0020] 

In the illumination optical device of this invention, for example by operation of a light flux sensing element like a diffraction optical 
element, an optical integrator like a micro fly eye lens, etc. The secondary light source of the Lighting Sub-Division pupil 
distribution which has the light intensity distribution located in the 1st field on an illumination pupil plane and the light intensity 
distribution located in the 2nd field, the shape of for example*, 5 poles, is formed. And an operation of an axicon system, a variable 
power optical system, etc. performs control which changes the form of the 1st field, and the form of the 2nd field mutually- 
independent, for example. For example, an operation of phase-parts material, a depolarizer (depolarization element), etc. like 1/2 
wavelength plate performs control which changes the polarization condition of the light flux which passes through the 1 st field, 
and the polarization condition of the light flux which passes through the 2nd field mutually-independent. 
[0021] 

Therefore, when the illumination optical device of this invention is carried, for example in an exposure device, the Lighting Sub- 
Division conditions which were rich in diversity about the form and light intensity of relevant Lighting Sub-Division conditions 
required in order to transfer faithfully the mask pattern which has various characteristics, for example, a secondary light source, 
a polarization condition, etc. can be realized. In the exposure device and exposure method using an illumination optical device of 
this invention. Since relevant Lighting Sub-Division conditions required in order to transfer faithfully the mask pattern which has 
various characteristics are realizable, Good exposure can be performed under the relevant Lighting Sub-Division conditions 
realized according to the pattern characteristic of a mask, and a good device can be manufactured by a high throughput by 
extension. 

[Best Mode of Carrying Out the Invention] 
[0022] 

The embodiment of this invention is described based on an accompanying drawing. 

Drawing 1 is a figure showing roughly the entire configuration of the exposure device concerning the embodiment of this 
invention. Drawing 2 is a figure showing roughly the internal configuration of the control unit in drawing 1 . In drawing 1 , the X-axis 
is set up in the direction vertical to the space of drawing 1 along the normal line direction of the wafer W which is a 
photosensitive substrate, respectively in [ to a direction parallel to the space of drawing 1 / in the Z-axis / / in the field of the 
wafer W ] the field of the wafer W for a Y-axis. 
[0023] 

If drawing 1 is referred to, the exposure device of this embodiment is provided with the light source 1 for supplying exposing light 
(illumination light). As the light source 1, the source of ArF excimer laser light etc. which supply light with a KrF excimer laser 
light source which supplies light with a wavelength of 248 nm, for example, and a wavelength of 193 nm can be used. The almost 
parallel light flux ejected from the light source 1 along with + Z direction has a section of the rectangular shape prolonged long 
and slender in accordance with the direction of X, and enters into the beam expander 2 which consists of the lens 2a and 2b of a 
couple. In the space of drawing 1 (inside of a YZ plane), each lens 2a and 2b have negative refracting power and positive 
refracting power, respectively. 
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[0024] 

Therefore, in the space of drawing 1 , the light flux which entered into the beam expander 2 is expanded, and is orthopedically 
operated by the light flux which has a section of predetermined rectangular shape. After the almost parallel light flux through the 
beam expander 2 as a plastic surgery optical system is deflected in the direction of +Y by the mirror 3, it is led to the control 
unit 5. To the optic axis AX, the mirror 3 is constituted by the operation of the mirror actuator 4 so that tilting is possible. The 
mirror actuator 4 controls the tilt of the mirror 3 based on the signal from the detectors 19a and 19b mentioned later. 
[0025] 

Reference of drawing 2 will enter the light flux led to the control unit 5 of this embodiment in the fly eye lens 1 1 which consists 
of a positive lens element of a large number arranged in all directions and densely, for example. The light flux which entered into 
the fly eye lens 1 1 is divided in two dimensions by many lens elements, and forms many light sources in an after that side focal 
plane or its neighborhood. The light flux from a light source forms in the rear side focal position or its neighborhood many 
radiation fields which have almost uniform illuminance distribution, after [ which was formed in the backside focal plane of the fly 
eye lens 11, or its neighborhood ] being condensed via the condenser lens 12. 
[0026] 

In the rear side focal position of the condenser lens 12, or its neighborhood, the rectangular prism 13 as a division element is 
arranged. Therefore, it is reflected in - Z direction and the light flux which entered into the 1 st reflector 1 3a among the light flux 
which entered into the rectangular prism 13 via the condenser lens 12 is led to the 1st optical system, it is reflected in + Z 
direction and the light flux which entered into the 2nd reflector 13b is led to the 2nd optical system. Although the 1st optical 
system and the 2nd optical system have the same composition fundamentally, only the characteristic of the diffraction optical 
element 20 mentioned later is mutually different. 
[0027] 

Then, in drawing 2 , the mark "a" is attached to the element which constitutes the 1st optical system at a reference number, and 
the mark "b" is attached to the same reference number as the correspondence element which constitutes the 2nd optical 
system. Hereafter, on the occasion of the composition of the 1st optical system and the 2nd optical system, and explanation of 
an operation, the reference mark etc. with which the 2nd optical system corresponds are described in the parenthesis. The light 
flux led to the 1st optical system (the 2nd optical system) enters into the beam splitter 15a (15b) via the relay lens 14a (14b). 
The light flux of most which was reflected in the direction of +Y enters into the polarization condition changing part 17a (17b) via 
the relay lens 16a (16b) by the beam splitter 15a (15b). 
[0028] 

1/4 wavelength-plate 17aa (17ba) which the polarization condition changing part 17a (17b) comprised to the optical path 
sequentially from the light source side so that insertion and detachment were possible, It is constituted by 1/2 wavelength-plate 
17ab (17bb) constituted to the optical path so that insertion and detachment were possible, and depolarizer (unpolarized light- 
ized element) 17ac (17bc) constituted to the optical path so that insertion and detachment were possible. The detailed 
composition and operation of the polarization condition changing part 17a (17b) are mentioned later. 
[0029] 

On the other hand, the light flux which penetrated the beam splitter 15a (15b) reaches the detector 19a (19b) via the relay lens 
18a (18b). Here, the rear side focal position of the condenser lens 12 and the detecting face of the detector 19a (19b) are 
optically arranged mostly at conjugate via the relay lens 14a (14b) and the relay lens 18a (18b). In this way, the relay lens 18a 
(18b) and the detector 19a (19b) constitute the light volume detection system for detecting the light volume (light intensity) of 
the light flux led to the 1st optical system (the 2nd optical system), and detecting the light volume split ratio in the rectangular 
prism 13 by extension. 
[0030] 

The output signal of the detector 19a (19b) is supplied to the mirror actuator 4. Only a predetermined angle makes the mirror 3 
tilt based on the signal from the detectors 19a and 19b, and the mirror actuator 4 makes optic-axis direction crossing at a right 
angle carry out parallel translation of the radiation field formed near the rectangular prism 13, as mentioned above (to Z 
direction). A paraphrase will change the ratio of the light volume (light intensity) of the light flux which the light volume split ratio 
in the rectangular prism 13 changes, and is led by extension to the 1st optical system by the tilt of the mirror 3 based on the 
instructions from the mirror actuator 4, and the light volume (light intensity) of the light flux led to the 2nd optical system. 
[0031] 

The light flux which passed the polarization condition changing part 17a (17b) enters into the afocal lens 21a (21b) via the 
diffraction optical element 20a (20b). Here, the reflector 13a (13b) and the diffraction optical element 20a (20b) of the rectangular 
prism 13 are optically arranged mostly at conjugate via the relay lens 14a (14b) and the relay lens 16a (16b). the afocal lens 21a 
(21b) — the front side focal position and the position of the diffraction optical element 20a (20b) — about — it is the afocal 
system (non-focal optical system) set up so that the position of the predetermined side 22a (22b) which I do and is shown by the 
rear side focal position and a figure destructive line might be mostly in agreement one. 
[0032] 

Generally, a diffraction optical element is constituted by forming the level difference which has a pitch about the wavelength of 
exposing light (illumination light) in a substrate, and has the operation diffracted at the angle of a request of an incident beam. 
Specifically, the 1st diffraction optical element 20a arranged in the optical path of the 1st optical system has a function which 
forms the light intensity distribution of a circle configuration in the far field (or Fraunhofer diffraction field), when the parallel 
pencil which has a section of rectangular shape enters. Oh the other hand, the 2nd diffraction optical element 20b arranged in 
the optical path of the 2nd optical system has a function which forms 4 pole-like light intensity distribution in the far field (or 
Fraunhofer diffraction field), when the parallel pencil which has a section of rectangular shape enters. 
[0033] 

therefore, it entered into the diffraction optical element 20a (20b) as a light flux sensing element — a parallel pencil mostly, After 
forming the light intensity distribution of a circle configuration (the shape of 4 poles) in the pupil surface of the afocal lens 21a 
(21b), or its neighborhood, it becomes a parallel pencil mostly and is ejected from the afocal lens 21a (21b). Although the cone 
axicon system 23a (23b) is arranged in the pupil surface or its neighborhood in the optical path between front side lens group 
21 aa (21ba) of the afocal lens 21a (21b), and back side lens group 21 ab (21 bb), The detailed composition and operation are 
mentioned later. 
[0034] 

Hereafter, in order to simplify explanation, an operation of the cone axicon system 23a (23b) is disregarded, and fundamental 
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composition and operation are explained. The light flux through the afocal lens 21a (21b) is ejected from the 1st optical system 
(the 2nd optical system) via the zoom lens 24a (24b) and the relay lens 25a (25b) for sigma value variable. The light flux ejected 
from the 1st optical system and the 2nd optical system, respectively enters into the micro fly eye lens (or fly eye lens) 6 as an 
optical integrator via the condensing optical system 26. 
[0035] 

In the control unit 5, the entrance plane of the fly eye lens 1 1, The reflector 13a (13b) of the rectangular prism 13, the detecting 
face of the detector 19a (19b), the diffraction optical element 20a (20b). the predetermined side 22a (22b). and the backside focal 
plane (or front side focal plane of the condensing optical system 26) of the relay lens 25a (25b) have conjugate mostly optically. 
The backside focal plane (or projection surface) of the fly eye lens 1 1 and the beam splitter 15a (15b), The cone axicon system 
23a (23b) and the backside focal plane (or front side focal plane of the relay lens 25a (25b)) of the zoom lens 24a (24b) have 
conjugate mostly optically. 
[0036] 

The micro fly eye lens 6 is an optical element which consists of a microlens which has the positive refractive power of a large 
number arranged in all directions and densely, for example. Generally, a micro fly eye lens is constituted by performing an etching 
process, for example to a plane-parallel plate, and forming a microlens group. Here, each microlens which constitutes a micro fly 
eye lens is minuter than each lens element which constitutes a fly eye lens. Unlike the fly eye lens which consists of a lens 
element isolated mutually, the micro fly eye lens is formed in one, without isolating many microlenses (minute refracting 
interface) mutually. 
[0037] 

However, a micro fly eye lens is the same wavefront-splitting type optical integrator as a fly eye lens at the point that the lens 
element which has positive refractive power is arranged in all directions, in addition — the position of the predetermined side 22a 
(22b) is arranged in the front side focal position of the zoom lens 24a (24b), or its neighborhood — the rear side focal position of 
the zoom lens 24a (24b), and the front side focal position of the relay lens 25a (25b) — about — I am doing one. The rear side 
focal position of the relay lens 25a (25b) is arranged in the front side focal plane of the condensing optical system 26, or its 
neighborhood, and the entrance plane of the micro fly eye lens 6 is arranged in the rear side focal position of the condensing 
optical system 26. or its neighborhood. 
[0038] 

When it puts in another way, the zoom lens 24a (24b), the relay lens 25a (25b), and the condensing optical system 26, The 
predetermined side 22a (22b) and the entrance plane of the micro fly eye lens 6 have been substantially arranged in the relation 
of the Fourier transform, and the pupil surface of the afocal lens 21a (21b) and the entrance plane of the micro fly eye lens 6 are 
optically arranged mostly to conjugate by extension. Therefore, on the entrance plane of the micro fly eye lens 6. The radiation 
field of the shape of 5 poles which consists of composition with the light intensity distribution of the circle configuration formed 
in the pupil surface of the 1st afocal lens 21a in the 1st optical system or its neighborhood and the light intensity distribution of 
the shape of 4 poles formed in the pupil surface of the 2nd afocal lens 21b in the 2nd optical system or its neighborhood is 
formed. The whole shape of the radiation field of the shape of these 5 poles changes in similarity depending on the focal distance 
of the zoom lens 24a (24b). 
[0039] 

Each microlens which constitutes the micro fly eye lens 6 has a section of rectangular shape [ **** / the form (as a result, form 
of the exposure region which should be formed on the wafer W) of the radiation field which should be formed on the mask M ]. 
The light flux which entered into the micro fly eye lens 6 is divided in two dimensions by many microlenses, The secondary light 
source which has the almost same light intensity distribution as the radiation field formed in an after that side focal plane or its 
neighborhood at the entrance plane of the micro fly eye lens 6 (to as a result, illumination pupil plane), That is, the secondary 
light source 40 of the shape of 5 poles which consists of the substantial surface light source 40a of the circle configuration 
centering on the optic axis AX and the four substantial circular surface light sources 40b 1 to 40b4 symmetrically arranged, for 
example about the optic axis AX as shown in drawing 3 is formed. 
[0040] 

The light flux from the secondary light source (the Lighting Sub-Division pupil distribution) of the shape of 5 poles formed in the 
backside focal plane of the micro fly eye lens 6 or its neighborhood illuminates the mask blinds 9 in superposition, after passing 
the beam splitter 7a and the condenser optical systems 8. In this way, the radiation field of the rectangular shape according to 
the form and the focal distance of each microlens which constitute the micro fly eye lens 6 is formed in the mask blinds 9 as a 
lighting field diaphragm. The internal configuration of the polarization monitor 7 and operation which build in the beam splitter 7a 
are mentioned later. The light flux through the opening (light transmission section) of the rectangular shape of the mask blinds 9 
illuminates in superposition the mask M in which the predetermined pattern was formed, after receiving a condensing operation of 
the image formation optical system 10. 
[0041] 

That is, the image formation optical system 10 will form the image of the rectangular shape opening of the mask blinds 9 on the 
mask M. The light flux which penetrated the pattern of the mask M held by mask stage MS forms the image of a mask pattern on 
the wafer (photosensitive substrate) W held by wafer stage WS via projection optical system PL Here, the backside focal plane 
of the micro fly eye lens 6 or the illumination pupil plane of the neighborhood is mostly positioned by conjugate with the pupil 
posion of projection optical system PL In this way, the pattern of the mask M is exposed one by one by each exposure region of 
the wafer W by performing one-shot exposure or scan exposure, carrying out drive controlling of the wafer W in two dimensions 
into the flat surface (XY plane) which intersects perpendicularly with the optic axis AX of projection optical system PL 
[0042] 

In the polarization condition changing part 17a (17b), a crystal optics axis is constituted centering on the optic axis AX, enabling 
free rotation, and 1 / 4 wavelength-plate 17aa (17ba) changes the light of the entering elliptically polarized light into the light of 
linear polarization. A crystal optics axis is constituted centering on the optic axis AX, enabling free rotation, and 1 / 2 
wavelength-plate 17ab (17bb) changes the plane of polarization of the entering linear polarization. Depolarizer 17ac (17bc) is 
constituted by the crystal prism of a wedge shape and the quartz prism of a wedge shape which have complementary form. It is 
constituted to the lighting optical path as an one prism assembly [ crystal prism and quartz prism ], enabling free insertion and 
detachment. 
[0043] 

When using a KrF excimer laser light source and the source of ArF excimer laser light as the light source 1, the light ejected from 
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these light sources has not less than 95% of polarization degree typically, and the light of linear polarization enters into 1/4 
wavelength-plate 1 7aa (17ba) mostly. However, if the plane of polarization of the entering linear polarization is not in agreement 
with P plane of polarization or S plane of polarization when the rectangular prism as a rear reflection mirror intervenes in the 
optical path between the light source 1 and the polarization condition changing part 17a (17b), linear polarization will change to 
elliptically polarized light by the total internal reflection in a rectangular prism. 
[0044] 

In the polarization condition changing part 17a (17b). even if it originates, for example in the total internal reflection in a 
rectangular prism and the light of elliptically polarized light enters, the light of the linear polarization changed by operation of 1 / 
4 wavelength-plate 17aa (17ba) enters into 1 / 2 wavelength-plate 17ab (17bb). When set up make the angle of 0 times or 90 
degrees to the plane of polarization of linear polarization into which the crystal optics axis of 1 / 2 wavelength-plate 17ab (17bb) 
enters, the light of the linear polarization which entered into 1 / 2 wavelength-plate 1 7ab (17bb) passes as it is, without a plane 
of polarization changing. ; 
[0045] 

When set up make the angle of 45 degrees to the plane of polarization of linear polarization into which the crystal optics axis of 
1 / 2 wavelength-plate 17ab (17bb) enters, the light of the linear polarization which entered into 1 / 2 wavelength-plate 17ab 
(17bb) is changed into the light of linear polarization from which the plane of polarization changed only 90 degrees. When set up 
make the angle of 45 degrees to the plane of polarization of linear polarization into which the crystal optics axis of the crystal 
prism of depolarizer 17ac (17bc) enters, the light of the linear polarization which entered into crystal prism is changed into the 
light of an unpolarized light state (unpolarized-light-izing). 
[0046] 

It comprises the polarization condition changing part 17a (17b) so that the angle of 45 degrees may be made to the plane of 
polarization of linear polarization into which the crystal optics axis of crystal prism enters, when depolarizer 17ac (17bc) is 
positioned in a lighting optical path. When set up make the angle of 0 times or 90 degrees incidentally to the plane of polarization 
of linear polarization into which the crystal optics axis of crystal prism enters, the light of the linear polarization which entered 
into crystal prism passes as it is, without a plane of polarization changing. When set up make the angle of 22.5 degrees to the 
plane of polarization of linear polarization into which the crystal optics axis of 1 / 2 wavelength-plate 17ab (17bb) enters, The 
light of the linear polarization which entered into 1 / 2 wavelength-plate 17ab (17bb) is changed into the light of an unpolarized 
light state containing the linearly polarized light component passed as it is and the linearly polarized light component from which 
the plane of polarization changed only 90 degrees, without a plane of polarization changing. 
[0047] 

In the polarization condition changing part 17a (17b), as mentioned above, the light of linear polarization enters into 1 / 2 
wavelength-plate 17ab (17bb), but. In order to simplify the following explanation, the light of linear polarization ("Z direction 
polarization" is called hereafter) which has a polarization direction (the direction of an electric field) in a Z direction in drawing 2 
shall enter into 1 / 2 wavelength-plate 17ab (17bb). If it sets up make the angle of 0 times or 90 degrees to the plane of 
polarization (polarization direction) of the Z direction polarization which enters the crystal optics axis of 1 / 2 wavelength-plate 
1 7ab (17bb) when depolarizer 17ac (17bc) is positioned in a lighting optical path, Without a plane of polarization changing, the light 
of the Z direction polarization which entered into 1 / 2 wavelength-plate 17ab (17bb) passes with Z direction polarization, and 
enters into the crystal prism of depolarizer 17ac (17bc). Since the crystal optics axis of crystal prism is set up make the angle of 
45 degrees to the plane of polarization of the entering Z direction polarization, the light of the Z direction polarization which 
entered into crystal prism is changed into the light of an unpolarized light state. 
[0048] 

The light unpolarized-light-ized via crystal prism enters into the diffraction optical element 20a (20b) in the state of unpolarized 
light via the quartz prism as a compensator for compensating the direction of movement of light. If it sets up make the angle of 
45 degrees on the other hand to the plane of polarization of the Z direction polarization which enters the crystal optics axis of 
1 / 2 wavelength-plate 17ab (17bb), A plane of polarization changes only 90 degrees, and the light of the Z direction polarization 
which entered into 1 / 2 wavelength-plate 17ab (17bb) turns into light of linear polarization ("the direction polarization of X" is 
called hereafter) which has a polarization direction (the direction of an electric field) in the direction of X in drawing 2 , and enters 
into the crystal prism of depolarizer 1 7ac (17bc). Since the crystal optics axis of crystal prism is set up make the angle of 45 
degrees also to the plane of polarization of the entering direction polarization of X. the light of the direction polarization of X 
which entered into crystal prism is changed into the light of an unpolarized light state, and enters into the diffraction optical 
element 20a (20b) in the state of unpolarized light via quartz prism. 
[0049] 

On the other hand, if it sets up make the angle of 0 times or 90 degrees to the plane of polarization of the Z direction 
polarization which enters the crystal optics axis of 1 / 2 wavelength-plate 1 7ab (17bb) when depolarizer 17ac (17bc) is 
evacuated from a lighting optical path, The light of the Z direction polarization which entered into 1 / 2 wavelength-plate 1 7ab 
(17bb) passes with Z direction polarization, without a plane of polarization changing, and enters into the diffraction optical 
element 20a (20b) by a Z direction polarization condition. If it sets up make the angle of 45 degrees on the other hand to the 
plane of polarization of the Z direction polarization which enters the crystal optics axis of 1 / 2 wavelength-plate 17ab (17bb), A 
plane of polarization changes only 90 degrees, and the light of the Z direction polarization which entered into 1 / 2 wavelength- 
plate 17ab (17bb) turns into light of the direction polarization of X, and enters into the diffraction optical element 20a (20b) by 
the direction polarization condition of X. 
[0050] 

As mentioned above, in the polarization condition changing part 17a (17b), the light of an unpolarized light state can be entered in 
the diffraction optical element 20a (20b) by inserting depolarizer 1 7ac (17bc) into a lighting optical path, and positioning it. By 
setting up make the angle of 0 times or 90 degrees to the plane of polarization of the Z direction polarization which evacuates 
depolarizer 17ac (17bc) from a lighting optical path, and enters the crystal optics axis of 1 / 2 wavelength-plate 17ab (17bb), The 
light of a Z direction polarization condition can be entered in the diffraction optical element 20a (20b). By setting up make 45 
degrees to the plane of polarization of the Z direction polarization which evacuates depolarizer 17ac (17bc) from a lighting optical 
path, and enters the crystal optics axis of 1 / 2 wavelength-plate 1 7ab (1 7bb), The light of the direction polarization condition of 
X can be entered in the diffraction optical element 20a (20b). 
[0051] 

If it puts in another way, by operation of the polarization condition changing part 17a (17b) which consists of 1 / 4 wavelength- 
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plate 17aa (17ba), 1/2 wavelength-plate 17ab (17bb), and depolarizer 17ac (17bc). The polarization condition of the incident light 
to the diffraction optical element 20a (20b) as a result, the polarization condition of the light which passes the surface light 
source 40a (4 pole-like surface light source 40b1 to 40b4) of the circle configuration of the secondary light source 40, It can 
switch between a linear polarization state and an unpolarized light state, and when it is in a linear polarization state, it can switch 
between the polarization conditions which intersect perpendicularly mutually (between Z direction polarization and the direction 
polarization of X). 
[0052] 

Generally the polarization condition of the incident light to the diffraction optical element 20a (20b) can also be set as the linear 
polarization state of having a polarization direction in an arbitrary direction, by operation of 1 / 2 wavelength-plate 17ab (17bb). 
In the polarization condition changing part 17a (17b). Both 1 and / 2 wavelength-plate 17ab (17bb), and depolarizer 17ac (17bc) 
are evacuated from a lighting optical path, And the light of a circular light state can be entered in the diffraction optical element 
20a (20b) by setting up make a predetermined angle to the elliptically polarized light which enters the crystal optics axis of 1 / 4 
wavelength-plate 1 7aa (1 7ba). 
[0053] 

Next, the cone axicon system 23a (23b), 1st prism component 23aa (23ba) which turned the flat surface to the light source side 
(light incidence side), and turned the concave cone-like refracting interface to the mask side (irradiation appearance side) 
sequentially from the light source side, It comprises 2nd prism component 23ab (23bb) which turned the flat surface to the mask 
side, and turned the refracting interface of convex conical shape to the light source side. And the refracting interface of the 
shape of a concave cone of 1 st prism component 23aa (23ba) and the refracting interface of the convex conical shape of 2nd 
prism component 23ab (23bb) are complementarily formed so that it can contact mutually. At least one component is constituted 
movable in accordance with the optic axis AX among 1 st prism component 23aa (23ba) and 2nd prism component 23ab (23bb), 
The interval of the refracting interface of the shape of a concave cone of 1st prism component 23aa (23ba) and the refracting 
interface of the convex conical shape of 2nd prism component 23ab (23bb) is constituted by variable. 
[0054] 

Here in the state where the concave cone-like refracting interface of 1st prism component 23aa (23ba) and the convex conical 
shape refracting interface of 2nd prism component 23ab (23bb) have contacted mutually. The cone axicon system 23a (23b) does 
not have the influence which it has on the surface light source 40a (40b) of the circle configuration (the shape of 4 poles) which 
functions as a plane-parallel plate and constitutes the secondary light source 40 formed. However, if the concave cone-like 
refracting interface of 1st prism component 23aa (23ba) and the convex conical shape refracting interface of 2nd prism 
component 23ab (23bb) are made to estrange, the cone axicon system 23a (23b) will function as what is called a beam expander. 
Therefore, the angle of the incoming beam to the predetermined side 22a (22b) changes with change of the interval of the cone 
axicon system 23a (23b). 
[0055] 

Drawing 4 is a figure explaining an operation of a cone axicon system to the surface light source of the shape of 4 poles which 
constitutes a secondary light source. When drawing 4 is referred to, the interval of the cone axicon system 23b in the 2nd optical 
system by zero And the state where the focal distance of the zoom lens 24b was set as the minimum. The surface light source 
41 b 1 to 41b4 of the shape of smallest 4 poles formed by (it is hereafter called a "normal condition") by making the interval of the 
cone axicon system 23b expand from zero to a predetermined value, It changes to the surface light source 42bl to 42b4 of the 
shape of 4 poles to which the outer diameter and inside diameter were expanded [ both ], without the width (1/2 of the 
difference of the outer diameter which is a diameter of a circumscribed circle, and the inside diameter which is diameters of an 
inscribed circle: the both-directions arrow in a figure shows) changing. If it puts in another way, the zona-orbicularis ratio (inside 
diameter/outer diameter) and size (outer diameter) will change [ both ] with operations of the cone axicon system 23b, without 
the width of the 4 pole-like surface light source changing. 
[0056] 

On the other hand, although a graphic display is omitted, the surface light source of the shape of 4 poles formed by the normal 
condition of the zoom lens 24b changes to the surface light source of the shape of 4 poles to which the whole shape was 
expanded in similarity by making the focal distance of the zoom lens 24b expand from the minimum to a predetermined value. The 
width and size (outer diameter) change [ both ], without the whole 4 pole-like surface light source's 40b's1 to 40b's4 being 
expanded or reduced by variable power operation of the zoom lens 24b in similarity, and the zona-orbicularis ratio changing, if it 
puts in another way. Similarly, the surface light source 40a of a circle configuration is expanded or reduced by variable power 
operation of the zoom lens 24a in the 1st optical system in similarity. The zona-orbicularis ratio (inside diameter/outer diameter) 
and size (outer diameter) can also be changed [ both ], without changing the surface light source 40a of a circle configuration 
into the zona-orbicularis-like surface light source if needed, and changing the width (1/2 of the difference of an outer diameter 
and an inside diameter) by operation of the cone axicon system 23a in the 1st optical system. 
[0057] 

Drawing 5 is a figure explaining a collaboration operation with the cone axicon system and zoom lens to a secondary 5 pole-like 
light source. According to this embodiment, by variable power operation of the zoom lens 24a in the 1st optical system, as shown 
in drawing 5 (a), the surface light source of a circle configuration can be made comparatively small, or as shown in drawing 5 (b), 
the surface light source of a circle configuration can be enlarged comparatively. By collaboration operation with the cone axicon 
system 23b in the 2nd optical system, and the zoom lens 24b. Keeping a size (outer diameter) constant, as shown in drawing 5 
(a), width of the 4 pole-like surface light source can be enlarged comparatively, or as shown in drawing 5 (b), width of the 4 pole- 
like surface light source can be made comparatively small. 
[0058] 

That is, generally the surface light source of a circle configuration can be independently expanded or reduced in similarity with 
the 4 pole-like surface light source by variable power operation of the zoom lens 24a in the 1st optical system, without being 
limited to the example shown in drawing 5 . The surface light source of a circle configuration can change shape parameters, such 
as width of the 4 pole-like surface light source, a zona-orbicularis ratio (an inside diameter/outer diameter), and a size (outer 
diameter), independently by collaboration operation with the cone axicon system 23b in the 2nd optical system, and the zoom 
lens 24b. If needed, by collaboration operation with the cone axicon system 23a in the 1 st optical system, and the zoom lens 24a, 
the surface light source of a circle configuration can be changed into the zona-orbicularis-like surface light source, and shape 
parameters, such as the width, a zona-orbicularis ratio (an inside diameter/outer diameter), and a size (outer diameter), can be 
changed. 
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[0059] 

Drawing 6 is a perspective view showing the internal configuration of a polarization monitor of drawing 1 roughly. If drawing 6 is 
referred to, the polarization monitor 7 is provided with the 1 st beam splitter 7a arranged in the optical path between the micro fly 
eye lens 6 and the condenser optical systems 8. The 1st beam splitter 7a has a form of the plane-parallel plate (namely, base 
glass) of the non coat formed, for example with silica glass, and has a function which takes out the reflected light of a different 
polarization condition from the polarization condition of incident light from an optical path. 
[0060] 

The light taken out from the optical path by the 1st beam splitter 7a enters into the 2nd beam splitter 7b. The 2nd beam splitter 
7b has a form of the plane-parallel plate of the non coat formed, for example with silica glass like the 1st beam splitter 7a, and 
has the function to generate the reflected light of a different polarization condition from the polarization condition of incident 
light. And it is set up so that P polarization over the 1st beam splitter 7a may turn into S polarization over the 2nd beam splitter 
7b and S polarization over the 1 st beam splitter 7a may turn into P polarization over the 2nd beam splitter 7b. 
[0061] 

The light which penetrated the 2nd beam splitter 7b is detected by the 1st light-intensity detector 7c, and the light reflected by 
the 2nd beam splitter 7b is detected by the 2nd light-intensity detector 7d. The output of the 1 st light-intensity detector 7c and 
the 2nd light-intensity detector 7d is supplied to a control section (un-illustrating), respectively. A control section drives 1 / 4 
wavelength-plate 17aa (17ba), 1/2 wavelength-plate 17ab (17bb), and depolarizer 17ac (17bc) which constitute the polarization 
condition changing part 17a (17b) if needed. 
[0062] 

As mentioned above, in the 1st beam splitter 7a and the 2nd beam splitter 7b, the reflectance to P polarization differs from the 
reflectance to S polarization substantially. Therefore, in the polarization monitor 7 the reflected light from the 1 st beam splitter 
7a, For example, about 10% of S polarization component (P polarization component [ as opposed to / are S polarization 
component to the 1st beam splitter 7a, and / the 2nd beam splitter 7b ]) of the incident light to the 1st beam splitter 7a, For 
example, about 1% of P polarization component (S polarization component [ as opposed to / are P polarization component to the 
1st beam splitter 7a, and / the 2nd beam splitter 7b ]) of the incident light to the 1st beam splitter 7a will be included. 
[0063] 

The reflected light from the 2nd beam splitter 7b, For example, 1% [ 10% x ] = about 0.1% of P polarization component (S 
polarization component [ as opposed to / are P polarization component to the 1st beam splitter 7a, and / the 2nd beam splitter 
7b ]) of the incident light to the 1st beam splitter 7a, For example, 10% [ 1% x ] = about 0.1% of S polarization component (P 
polarization component [ as opposed to / are S polarization component to the 1st beam splitter 7a, and / the 2nd beam splitter 
7b ]) of the incident light to the 1st beam splitter 7a will be included. 
[0064] 

In this way, in the polarization monitor 7, the 1st beam splitter 7a has a function which takes out the reflected light of a different 
polarization condition from the polarization condition of incident light from an optical path according to the reflection property. As 
a result, although slightly influenced by the polarization change by the polarization characteristic of the 2nd beam splitter 7b, the 
output (the information about the intensity of the transmitted light of the 2nd beam splitter 7b.) of the 1st light-intensity 
detector 7c namely, — being based on the information about the luminous intensity of the almost same polarization condition as 
the reflected light from the 1 st beam splitter 7a — the polarization condition (polarization degree) of the incident light to the 1 st 
beam splitter 7a — as a result, the polarization condition of the illumination light to the mask M and the wafer W is detectable. 
[0065] 

In the polarization monitor 7, it is set up so that P polarization over the 1st beam splitter 7a may turn into S polarization over the 
2nd beam splitter 7b and S polarization over the 1st beam splitter 7a may turn into P polarization over the 2nd beam splitter 7b. 
As a result, based on the output (information about the luminous intensity reflected one by one by the 1st beam splitter 7a and 
the 2nd beam splitter 7b) of the 2nd light-intensity detector 7d, without it receives substantially the influence of change of the 
polarization condition of the incident light to the 1 st beam splitter 7a — the light volume (intensity) of the incident light to the 
1st beam splitter 7a — as a result, the light volume of the illumination light to the mask M is detectable. 
[0066] 

In this way, it can be judged whether using the polarization monitor 7, the polarization condition of the incident light to the 1 st 
beam splitter 7a is detected, and the illumination light to the mask M is in a desired unpolarized light state, linear polarization 
state, or circular light state by extension. A control section based on the detection result of the polarization monitor 7 And the 
unpolarized light state of a request of the illumination light to the mask M (as a result, the wafer W), When it is checked that it is 
not in a linear polarization state or a circular light state, 1/4 wavelength-plate 17aa which constitutes the polarization condition 
changing part 17a (17b) (17ba), Drive control of 1 / 2 wavelength-plate 17ab (17bb), and the depolarizer 17ac (17bc) can be 
carried out, and the state of the illumination light to the mask M can be adjusted to a desired unpolarized light state, linear 
polarization state, or circular light state. 
[0067] 

As mentioned above, the rectangular prism 13 constitutes the division element for carrying out wavefront splitting of the light 
flux from the light source 1, and leading to the 1st optical system (14a~25a) and the 2nd optical system (14b-25b) from this 
embodiment. In the optical path between the light source 1 and the rectangular prism 13, The fly eye lens 11 and the condenser 
lens 12 are arranged as an illumination equalization means for equalizing mostly the illuminance distribution of the means (the 
rectangular prism 13 near [ i.e., ]) for forming the almost uniform radiation field of illuminance distribution near the rectangular 
prism 13. 
[0068] 

In this way, the light flux which was being steadily divided by the rectangular prism 13, The surface light source (light intensity 
distribution located in the 1st field that includes the optic axis AX in an illumination pupil plane) 40a of the circle configuration of 
the secondary light source 40 is formed via the 1st optical system (14a-25a) and the micro fly eye lens 6 containing the 
diffraction optical element 20a. On the other hand, the light flux of another side divided by the rectangular prism 1 3, Via the 2nd 
optical system (14b-25b) and the micro fly eye lens 6 which contain the diffraction optical element 20b in accordance with a 
different optical path from the 1st optical system (14a-25a), The surface light source (light intensity distribution located in the 
2nd field distant from the optic axis AX in the illumination pupil plane) 40b of the shape of 4 poles of the secondary light source 
40 is formed. 
[0069] 
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Here, the diffraction optical element 20a (20b) constitutes the 1st light flux sensing element (the 2nd light flux sensing element) 
for changing into the light flux corresponding to the surface light source 40a (surface light source 40b of the shape of 4 poles of 
the 2nd field) of the circle configuration of the 1st field the light flux which is arranged in the optical path of the 1st optical 
system (the 2nd optical system), and enters. Based on the light flux from the diffraction optical element 20a as the 1 st light flux 
sensing element, and the light flux from the diffraction optical element 20b as the 2nd light flux sensing element, the micro fly eye 
lens 6, The optical integrator for forming the secondary light source (the Lighting Sub-Division pupil distribution) 40 in an after 
that side focal plane or its neighborhood (namely, illumination pupil plane) is constituted. 
[0070] 

The diffraction optical element 20a as the 1st light flux sensing element, the diffraction optical element 20b as the 2nd light flux 
sensing element. And the micro fly eye lens 6 as an optical integrator, The Lighting Sub-Division pupil means forming for forming 
the secondary light source (the Lighting Sub-Division pupil distribution) 40 which has the surface light source (namely, light 
intensity distribution located in the 1st field on an illumination pupil plane) 40a of a circle configuration and the 4 pole-like 
surface light source (namely, light intensity distribution located in the 2nd field on an illumination pupil plane) 40b is constituted. 
The condenser optical systems 8 and the image formation optical system 10 constitute the light guide optical system for leading 
the light flux from the micro fly eye lens 6 as an optical integrator to the mask M which is an irradiated plane. 
[0071] 

As mentioned above, the cone axicon system 23a and the zoom lens (variable power optical system) 24a as the 1 st axicon 
system constitute the 1st shape change means for being arranged in the optical path of the 1st optical system (14a-25a), and 
changing the form of the surface light source (the 1st field) 40a of a circle configuration. Similarly, the cone axicon system 23b 
and the zoom lens (variable power optical system) 24b as the 2nd axicon system constitute the 2nd shape change means for 
being arranged in the optical path of the 2nd optical system (14b-25b), and changing the form of the 4 pole-like surface light 
source (the 2nd field) 40b. 
[0072] 

As mentioned above, in the polarization condition changing part 17a (17b), 1 / 2 wavelength-plate 17ab (17bb) constitutes the 
primacy phase component (the 2nd phase-parts material) for changing the polarization direction of the linear polarization which is 
arranged in the optical path of the 1st optical system (the 2nd optical system), and enters if needed. Depolarizer 1 7ac (17bc) is 
constituted to the optical path of the 1st optical system (the 2nd optical system), enabling free insertion and detachment, and 
constitutes the 1st depolarization element (the 2nd depolarization element) for unpolarized-light-izing entering light if needed. 
[0073] 

1 / 4 wavelength-plate 17aa (17ba) constitutes the phase-parts material for changing into the light of linear polarization the light 
of the elliptically polarized light which is arranged in the optical path of the 1st optical system (the 2nd optical system), and 
enters. In this way, the polarization condition changing part 17a constitutes the 1st polarization condition alteration means for 
changing the polarization condition of the light flux which is arranged in the optical path of the 1 st optical system, and passes the 
surface light source 40a of the circle configuration of the 1st field. On the other hand, the polarization condition changing part 
17b constitutes the 2nd polarization condition alteration means for changing the polarization condition of the light flux which is 
arranged in the optical path of the 2nd optical system, and passes the surface light source 40b of the shape of 4 poles of the 2nd 
field. 
[0074] 

As mentioned above, the mirror 3, the mirror actuator 4, the fly eye lens 11, the condenser lens 12, and the rectangular prism 13, 
The light volume split ratio in the rectangular prism 1 3 is changed, As a result, the light intensity ratio alteration means for 
changing a ratio with the light intensity (light volume) of the light flux which is led to the light intensity (light volume) and the 2nd 
optical system of light flux which are led to the 1 st optical system and pass the surface light source 40a of the circle 
configuration of the 1 st field, and passes the surface light source 40b of the shape of 4 poles of the 2nd field is constituted. 
[0075] 

By in this way, operation with a 1st shape change means to have the cone axicon system 23a and the zoom lens 24a in this 
embodiment, and a 2nd shape change means to have the cone axfcon system 23b and the zoom lens 24b. Control which changes 
the form of the surface light source 40a of the circle configuration of the 1st field and the form of the 2nd field 4 pole-like 
surface light source 40b mutually-independent can be performed. By operation with the 1 st polarization condition alteration 
means which has the polarization condition changing part 17a, and the 2nd polarization condition alteration means which has the 
polarization condition changing part 17b. Control which changes the polarization condition of the light flux which passes the 
surface light source 40a of the circle configuration of the 1st field, and the polarization condition of the light flux which passes 
the surface light source 40b of the shape of 4 poles of the 2nd field mutually-independent can be performed. 
[0076] 

If it puts in another way, the 1st shape change means, the 2nd shape change means, the 1st polarization condition alteration 
means, and the 2nd polarization condition alteration means, The Lighting Sub-Division pupil control means for performing control 
which changes the control which changes the form of the 1st field and the form of the 2nd field mutually-independent, and the 
polarization condition of the light flux which passes through the 1 st field and the polarization condition of the light flux which 
passes through the 2nd field mutually-independent is constituted. By operation of the light intensity ratio alteration means which 
has the mirror 3, the mirror actuator 4, the fly eye lens 11, the condenser lens 12, and the rectangular prism 1 3 in this 
embodiment. Control which changes the ratio of the light intensity of the light flux which passes the surface light source 40a of 
the circle configuration of the 1st field, and the light intensity of the light flux which passes the surface light source 40b of the 
shape of 4 poles of the 2nd field can be performed. 
[0077] 

As mentioned above, in the illumination optical device (1-10) of this embodiment, the Lighting Sub-Division conditions which were 
rich in diversity about the form and light intensity of relevant Lighting Sub-Division conditions required in order to transfer 
faithfully the mask pattern which has various characteristics, for example, a secondary light source, a polarization condition, etc. 
are realizable. With the exposure device of this invention, since relevant Lighting Sub-Division conditions required in order to 
transfer faithfully the mask pattern which has various characteristics are realizable, good exposure can be performed under the 
relevant Lighting Sub-Division conditions realized according to the pattern characteristic of a mask. 
[0078] 

It comprises an above-mentioned embodiment exchangeable with other diffraction optical elements which the diffraction optical 
elements 20a and 20b are constituted to an optical path at so that insertion and detachment are possible, and differ in the 
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characteristic, four [ therefore, ] in the 2nd optical system — replacing with the diffraction optical element 20b very for Lighting 
Sub-Division — 2 [ for example, ] — setting up the diffraction optical element very for Lighting Sub-Division (8 very for Lighting 
Sub-Division) into an optical path — 3 — it can illuminate v very much (9 very). Modification zona-orbicularis Lighting Sub- 
Division can be performed by replacing with the diffraction optical element 20b for 4 pole Lighting Sub-Division in the 2nd optical 
system, for example, setting up the diffraction optical element for zona-orbicularis Lighting Sub-Division into an optical path. 
[0079] 

8 pole Lighting Sub-Division can be performed by replacing with the diffraction optical element 20a for circular Lighting Sub- 
Division in the 1 st optical system, for example, setting up the diffraction optical element 20b for 4 pole Lighting Sub-Division into 
an optical path. Deformation illumination of various forms can be performed by similarly, replacing with the diffraction optical 
element 20a for circular Lighting Sub-Division in the 1 st optical system, or the diffraction optical element 20b for 4 pole Lighting 
Sub-Division in the 2nd optical system, and setting up the diffraction optical element which has the suitable characteristic into 
an optical path. The diffraction optical element 20b for 4 pole Lighting Sub-Division is evacuated from an optical path, circular 
Lighting Sub-Division can be performed, or the diffraction optical element 20a for circular Lighting Sub-Division can be 
evacuated from an optical path, and 4 pole Lighting Sub-Division can also be performed. 
[0080] 

In the above-mentioned embodiment, the light flux of another side where light flux was led to the 1st optical system (14a-25a), 
and while it was divided by the rectangular prism 13 was divided by the rectangular prism 13 is led to the 2nd optical system 
(14b~25b). However, the composition which leads the light flux divided via the division element to the 3rd field on an illumination 
pupil plane via the 3rd optical system in accordance with a different optical path from the 1st optical system and the 2nd optical 
system is also possible, without being limited to this. 

For example, according to the 1st optical system (14a-25a) in the 1st field on an illumination pupil plane, Form the surface light 
source 40a shown in drawing 3 , and according to the 2nd optical system (14b-25b) in the 2nd field on an illumination pupil plane, 
As composition which forms the surface light source 40b 1 shown in drawing 3 , and 40b4. and forms the surface light source 40b2 
shown in drawing 3 , and 40b3 in the 3rd field on an illumination pupil plane according to the 3rd different optical system (un- 
illustrating) from these 1st optical systems and the 2nd optical system. The polarization condition of the light flux which reaches 
the surface light source 40a is set as unpolarized light, the direction polarization of X, or Z direction polarization, It is set as the 
linear polarization which has a plane of polarization in the tangential direction of the circle [ polarization condition / of the 
surface light source 40b 1 and the light flux which amounts to 40b4 ] centering on an optic axis, It can also be set as the linear 
polarization (linear polarization to which the polarization direction of the surface light source 40b1 and the light flux which 
amounts to 40b4 has a plane of polarization in the direction which intersects perpendicularly) which has a plane of polarization in 
the tangential direction of the circle [ polarization condition / of the surface light source 40b2 and the light flux which amounts 
to 40b3 ] centering on an optic axis. 
[0081] 

Drawing 7 is a figure showing roughly the composition of the control unit concerning the 1 st modification of this embodiment. The 
control unit 50 of the 1 st modification has composition similar to the control unit 5 of the embodiment shown in drawing 2 . 
However, in the 1st modification, only the composition between the zoom lenses 24a and 24b and the micro fly eye lens 6 is 
different from the embodiment of drawing 2 . Hereafter, paying attention to a point of difference with the embodiment of drawing 
2, composition and an operation of the control unit 50 of the 1 st modification are explained. 
[0082] 

If drawing 7 is referred to, in the control unit 50 of the 1st modification, the light flux ejected from the 1st optical system (14a- 
24a) via the zoom lens 24a will be reflected in + Z direction by the rectangular prism (or bending mirror) 27 as a deviation 
component. The light flux reflected in + Z direction by the rectangular prism 27 enters into the rectangular prism (or bending 
mirror) 29 as a deviation component arranged on the optic axis of the 2nd optical system via the relay lens system 28. The light 
flux from the 1st optical system reflected in the direction of +Y by the rectangular prism 29 reaches the micro fly eye lens 6 via 
the relay lens system 30. 
[0083] 

On the other hand, the light flux ejected from the 2nd optical system (14b.-24b) via the zoom lens 24b reaches the micro fly eye 
lens 6 via the relay lens system 30, without being interrupted by the rectangular prism 29. In the 1st modification, the cone 
axicon system 23a (23b), the reflector of the rectangular prism 27, the reflector of the rectangular prism 29, and the entrance 
plane of the micro fly eye lens 6 have conjugate mostly optically. The predetermined side 22a (22b), the pupil surface of the relay 
lens system 28, the pupil surface of the relay lens system 30, and the backside focal plane (or projection surface) of the micro fly 
eye lens 6 have conjugate mostly optically. 
[0084] 

And the rectangular prisms 27 and 29 are arranged in the optical path between the rectangular prism 13 which is a division 
element, and the mask M which is illumination pupil planes, and constitute the composite element for compounding the optic axis 
of the 1st optical system (14a-24a), and the optic axis of said 2nd optical system (14b-24b). The control which changes the form 
of the surface light source 40a of the circle configuration of the 1 st field, and the form of the 2nd field 4 pole-like surface light 
source 40b mutually-independent like an above-mentioned embodiment also in the 1st modification, The control which changes 
the polarization condition of the light flux which passes the surface light source 40a of the circle configuration of the 1 st field, 
and the polarization condition of the light flux which passes the surface light source 40b of the shape of 4 poles of the 2nd field 
mutually-independent, And control which changes the ratio of the light intensity of the light flux which passes the surface light 
source 40a of the circle configuration of the 1 st field, and the light intensity of the light flux which passes the surface light 
source 40b of the shape of 4 poles of the 2nd field can be performed. 
[0085] 

Drawing 8 is a figure showing roughly the important section composition of the control unit concerning the 2nd modification of 
this embodiment. The control unit 51 of the 2nd modification has important section composition similar to the control unit 5 of an 
embodiment and the control unit 50 of the 1st modification which are shown in drawing 2 . However, in the 2nd modification, the 
composition between the mirror 3 and the polarization condition changing parts 17a and 17b is different from the embodiment of 
drawing 2 , and the 1 st modification. Hereafter, paying attention to the embodiment of drawing 2 , and a point of difference with 
the 1st modification, composition and an operation of the control unit 51 of the 2nd modification are explained. 
[0086] 

Reference of drawing 8 will enter in the beam splitter 31 the light flux reflected in the direction of +Y by the mirror 3 in the 
http://www4.ipdl. inpit.go.jp/cgi-biri/tran_web_cgL^ 4/4/201 1 



JP,2005-236088,A [DETAILED DESCRIPTION] 



Page 11 of 12 



control unit 51 of the 2nd modification. The light flux which was reflected in - Z direction by the beam splitter 31, and was led to 
the 1st optical system reaches the polarization condition changing part 17a via at least one dark filter 33a, after being reflected 
in the direction of +Y by the bending mirror 32. The light flux which penetrated the beam splitter 31 and was led to the 2nd 
optical system on the other hand reaches the polarization condition changing part 1 7b via at least one dark filter 33b. The 
composition on the backside (micro fly eye lens 6 side) is the same as the embodiment of drawing 2 . or the 1st modification than 
the polarization condition changing parts 17a and 17b. 
[0087] 

Here, it is constituted exchangeable with other dark filters which the dark filter 33a and the dark filter 33b are constituted to an 
optical path at so that insertion and detachment are possible, and differ in the characteristic. That is, to the optical path of the 
1 st optical system, the dark filter 33a is at least one dimming means which can be inserted and detached freely selectively, and 
constitutes the 1st light intensity alteration means for changing the light intensity of the light flux which is arranged in the optical 
path of the 1st optical system, and passes the surface light source 40a of the circle configuration of the 1st field. To the optical 
path of the 2nd optical system, the dark filter 33b is at least one dimming means which can be inserted and detached freely 
selectively, and constitutes the 2nd light intensity alteration means for changing the light intensity of the light flux which is 
arranged in the optical path of the 2nd optical system, and passes the surface light source 40b of the shape of 4 poles of the 2nd 
field. 
[0088] 

Therefore, the mirror actuator 4 for making the mirror 3 tilt in the 2nd modification is unnecessary. And the light volume split 
ratio in the beam splitter 31 is set as 1:1, for example, By exchanging the dark filter 33a and the dark filter 33b for other dark 
filters which differ in the characteristic, or evacuating the dark filter 33a and the dark filter 33b from an optical path, Unlike the 
embodiment of drawing 2 , or the 1st modification, control which changes the light intensity of the light flux which passes the 
surface light source 40a of the circle configuration of the 1st field, and the light intensity of the light flux which passes the 
surface light source 40b of the shape of 4 poles of the 2nd field mutually-independent can be performed. 
[0089] 

In each above-mentioned embodiment or each modification, it may change to the fly eye lens 11 as an illumination equalization 
means, and the diffraction optical element which forms almost uniform light intensity distribution in the far field (or Fraunhofer 
diffraction field) may be applied. Here, the far field (or Fraunhofer diffraction field) of this diffraction optical element will be 
relayed to the rear side focal position of the condenser lens 12 or its neighborhood as an illumination equalization means. 
[0090] 

In each above-mentioned embodiment or each modification, the optical system from the diffraction optical element 20a (20b) in 
the 1st optical system (14a-25a) and the 2nd optical system (14b-25b) to the zoom lens 24a (24b), For example, the optical 
system from the diffraction optical element 51 of the illumination optical device indicated by JP,2001-1 76766.A to the zoom lens 
7, The optical system from the microlens array 4 of the illumination optical device indicated by JP.2001-85923.A to the zoom 
lens 7, The optical system from the diffraction optical element 4 indicated by JP.2002-231 61 9,A to the zoom lens 7, It is also 
possible to transpose to the optical system from the diffraction optical element 4 of the illumination optical device indicated by 
JP.2003-178951.A to the zoom lens 7, the optical system from the angle light flux formation part 2 of the illumination optical 
device indicated by JP, 2003-1 78952.A to the variable power optical system 4, etc. 
[0091] 

By what (exposure process) the pattern for transfer which illuminated the mask (reticle) (Lighting Sub-Division process), and was 
formed in the mask in the exposure device concerning an above-mentioned embodiment using the projection optical system by 
the illumination optical device is exposed for to a photosensitive substrate. Micro devices (a semiconductor device, an image 
sensor, a liquid crystal display element, a thin film magnetic head, etc.) can be manufactured. Hereafter, by forming a / 
predetermined circuit pattern in the wafer as a photosensitive substrate, etc. using the exposure device of an above-mentioned 
embodiment explains with reference to the flow chart of drawing 9 per example of the technique at the time of obtaining the 
semiconductor device as a micro device. 
[0092] 

First, in Step 301 of drawing 9 , a metal membrane is vapor-deposited on the wafer of one lot. In the following step 302, 
photoresist is applied on the metal membrane on the wafer of the one lot. Then, in Step 303, exposure transfer of the image of 
the pattern on a mask is carried out to each shot region on the wafer of the one lot one by one via the projection optical system 
using the exposure device of an above-mentioned embodiment. Then, in the step 305 after development of the photoresist on 
the wafer of the one lot was performed in Step 304, By etching by using a resist pattern as a mask on the wafer of the one lot, 
the circuit pattern corresponding to the pattern on a mask is formed in each shot region on each wafer. Then, devices, such as a 
semiconductor device, are manufactured by performing formation of the circuit pattern of the upper layer, etc. According to the 
above-mentioned semiconductor device manufacturing method, the semiconductor device which has a very detailed circuit 
pattern can be obtained with a sufficient throughput. 
[0093] 

In the exposure device of an above-mentioned embodiment, the liquid crystal display element as a micro device can also be 
obtained by forming predetermined patterns (a circuit pattern, an electrode pattern, etc.) on a plate (glass substrate). Hereafter, 
with reference to the flow chart of drawing 10 , it explains per example of the technique at this time. In drawing 10 , what is called 
an optical lithography process of carrying out transfer exposure of the pattern of a mask to photosensitive substrates (glass 
substrate etc. in which the resist was applied) using the exposure device of an above-mentioned embodiment is performed by the 
pattern formation process 401. Of this optical lithography process, the prescribed pattern containing many electrodes etc. is 
formed on a photosensitive substrate. Then, by passing through each process, such as a developing process, an etching step, and 
a resist peeling process, a predetermined pattern is formed on a substrate and the exposed substrate shifts to the following light 
filter formation process 402. 
[0094] 

Next, in the light filter formation process 402. Many groups of three dots corresponding to R (Red), G (Green), and B (Blue) are 
arranged by matrix form, or form the light filter which arranged the group of three filters, R, G, and B, of a stripe to two or more 
horizontal scanning line directions. And 403 is performed for a cell assembler after the light filter formation process 402. By 403, 
a liquid crystal panel (liquid crystal cell) is assembled as a cell assembler using the substrate which has the prescribed pattern 
obtained by the pattern formation process 401, the light filter obtained with the light filter formation process 402, etc. 
[0095] 
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In 403, a liquid crystal is poured in as a cell assembler between the substrate which has the prescribed pattern obtained by the 
pattern formation process 401, for example, and the light filter obtained with the light filter formation process 402, and he 
manufactures a liquid crystal panel (liquid crystal cell). Then, you attach each part articles in which the display action of the 
assembled liquid crystal panel (liquid crystal cell) is made to perform, such as an electric circuit and a back light, as a module 
assembler, and he makes it complete as a liquid crystal display element in 404. According to the manufacturing method of an 
above-mentioned liquid crystal display element, the liquid crystal display element which has a very detailed circuit pattern can be 
obtained with a sufficient throughput. 
[0096] 

Although KrF excimer laser light (wavelength: 248 nm) and ArF excimer laser light (wavelength: 193 nm) are used as exposing 
light in the above-mentioned embodiment, This invention can also be applied to other suitable laser light sources, for example, 
the F 2 laser light source etc. which supply a laser beam with a wavelength of 157 nm, without being limited to this. Although the 
above-mentioned embodiment explained this invention taking the case of the exposure device provided with the illumination 
optical device, it is clear that this invention is applicable to the common illumination optical device for illuminating irradiated 
planes other than a mask or a wafer. 
[0097] 

In an above-mentioned embodiment, the technique of filling the inside of the optical path between a projection optical system 
and a photosensitive substrate with the medium (typically liquid) which has a bigger refractive index than 1.1, and what is called 
an immersion method may be applied. In this case, as the technique of filling a liquid in the optical path between a projection 
optical system and a photosensitive substrate, The technique of filling a liquid locally currently indicated by the International- 
Publication number WO 99/No. 49504 gazette. The technique to which the stage holding the substrate of an exposure object 
which is indicated by JP.H6-124873.A is moved in a cistern, The liquid tub of a prescribed depth can be formed on a stage which 
is indicated by JP,H 10-3031 14.A, and the technique of holding a substrate in it, etc. can be adopted. 
[0098] 

There is permeability over exposing light as a liquid, and a refractive index is high as much as possible, It is preferred to use a 
stable thing to the photoresist applied to the projection optical system or the substrate face, for example, when making KrF 
excimer laser light and ArF excimer laser light into exposing light, pure water and deionized water can be used as a liquid. An F2 
laser beam can be penetrated as a liquid, for example, what is necessary is just to use the liquid of fluorine systems, such as 
fault fluorine system oil, polyether, fluoridation (PFPE), when using an F 2 laser beam as exposing light. 
[Brief Description of the Drawings] 

[0099] / , \' 

[Drawing l] It is a figure showing roughly the entire configuration' of the exposure device concerning the embodiment of this 
invention. 

[Drawing 2] lt is a figure showing roughly the internal configuration of the control unit in drawing 1 . 

[Drawing 3] It is a figure showing roughly the secondary light source of the shape of 5 poles formed in the backside focal plane of 
a micro fly eye lens, or its neighborhood. 

[Drawing 4] lt is a figure explaining an operation of a cone axicon system to the surface light source of the shape of 4 poles which 
constitutes a secondary light source. 

[Drawing 5] It is a figure explaining a collaboration operation with the cone axicon system and zoom lens to a secondary 5 pole- 
like light source. 

[Drawing 6] lt is a perspective view showing the internal configuration of a polarization monitor of drawing 1 roughly. 
[Drawing 7] lt is a figure showing roughly the composition of the control unit concerning the 1st modification of this embodiment. 
[Drawing 8] lt is a figure showing roughly the important section composition of the control unit concerning the 2nd modification of 
this embodiment. 

[Drawing 9] It is- a flow chart of the technique at the time of obtaining the semiconductor device as a micro device. 
[Drawing 10] It is a flow chart of the technique at the time of obtaining the liquid crystal display element as a micro device. 
[Explanations of letters or numerals] 
[0100] 

I Light source 

5, 50, 51 control units 

6 micro fly eye lens (fly eye lens) 

7 Polarization monitor 
7a Beam splitter 

8 Condenser optical systems 

9 Mask blinds 

10 Image formation optical system 

I I Fly eye lens 

13 Rectangular prism (division element) ' 
17 Polarization condition changing part 

1 9 Detector 

20 Diffraction optical element (light flux sensing element) 

21 Afocal lens 

23 Cone axicon system 

24 Zoom lens 

26 Condensing optical system 
M Mask 

PL Projection optical system 
W Wafer 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0099] 

[Drawing 1] It is a figure showing roughly the entire configuration of the exposure device concerning the embodiment of this 
invention. 

[Drawing 2] It is a figure showing roughly the internal configuration of the control unit in drawing 1 . 

[Drawing 3] lt is a figure showing roughly the secondary light source of the shape of 5 poles formed in the backside focal plane of 
a micro fly eye lens, or its neighborhood. 

[Drawing 4] lt is a figure explaining an operation of a cone axicon system to the surface light source of the shape of 4 poles which 
constitutes a secondary light source. 

[Drawing 5] It is a figure explaining a collaboration operation with the cone axicon system and zoom lens to a secondary 5 pole- 
like light source. 

[Drawing 6] lt is a perspective view showing the internal configuration of a polarization monitor of drawing 1 roughly. 
[Drawing 7] It is a figure showing roughly the composition of the control unit concerning the 1st modification of this embodiment. 
[Drawing 8] lt is a figure showing roughly the important section composition of the control unit concerning the 2nd modification of 
this embodiment. 

[Drawing 9] It is a flow chart of the technique at the time of obtaining the semiconductor device as a micro device. 
[Drawing 10] It is a flow chart of the technique at the time of obtaining the liquid crystal display element as a micro device. 
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[Drawing 5] 
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[Amendment 1] 

[Document to be Amended]Claims 
[Item(s) to be Amended]Whole sentence 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

In an illumination optical device which illuminates an irradiated plane by light flux from a light source, 
A division element for dividing light flux from said light source, 

The 1st optical system for drawing the 1st light flux divided via said division element, 

The 2nd optical system that became independent of said 1st optical system for drawing the 2nd different light flux from said 1st 
light flux divided via said division element , 

An illumination equalization means for being arranged in an optical path between said light source and said division element, and 
equalizing illuminance distribution near said division element mostly , 
A preparation, 

An illumination optical device leading the 1st and 2nd light flux from said 1st optical system and said 2nd optical system to said 
irradiated plane . 
[Claim 2] 

Said 1st optical system is provided with the 1st light flux sensing element for changing entering light flux into light flux 
corresponding to the 1st field on an illumination pupil plane , 

The illumination optical device according to claim 1, wherein said 2nd optical system is provided with the 2nd light flux sensing 
element for changing entering light flux into light flux corresponding to the 2nd field on said illumination pupil plane . 
[Claim 3] 

It has the Lighting Sub-Division pupil means forming for forming the Lighting Sub-Division pupil distribution which has light 
intensity distribution located in the 1st field on an illumination pupil plane, and the light intensity distribution located in the 2nd 
field , 

Said Lighting Sub-Division pupil means forming, 
Said division element, 

Said 1st optical system for while having been divided and leading light flux to the 1st field on said illumination pupil plane via said 
division element , 

Said 2nd optical system for leading light flux of another side divided via said division element to the 2nd field on said illumination 
pupil plane in accordance with a different optical path from said 1st optical system , 

The illumination optical device according to claim 2 having been arranged in an optical path between said division element and 
said illumination pupil plane, and having a composite element for compounding an optic axis of said 1st optical system, and an 
optic axis of said 2nd optical system . 
[Claim 4] ^ 
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An illumination optical device given in any 1 clause of Claims 1-3, wherein said division element carries out wavefront splitting of 
the light flux from said light source and leads it to said 1 st optical system and said 2nd optical system . 
[Claim 5] 

An illumination optical device given in any 1 clause of Claims 1-4 characterized by comprising the following. 

Two or more lens elements into which said illumination equalization means divides light flux from said light source in two 

dimensions. 

A condenser lens for drawing light flux from a lens element of this plurality near said division element. 
[Claim 6] 

In an illumination optical device which illuminates an irradiated plane by light flux from a light source. 

It has the Lighting Sub-Division pupil means forming for forming the Lighting Sub-Division pupil distribution which has light 
intensity distribution located in the 1st field on an illumination pupil plane, and the light intensity distribution located in the 2nd 
field , ' ~ ~ " " " - - - — • 

Said Lighting Sub-Division pupil means forming. 

A division element arranged in an optical path between said light source and said illumination pupil plane, 

The 1st optical system for while having been divided and leading light flux to the 1st field on said illumination pupil plane via said 
division element , 

The 2nd optical system for leading light flux of another side divided via said division element to the 2nd field on said illumination 
pupil plane in accordance with a different optical path from said 1 st optical system . 

It is arranged in an optical path between said division element and said illumination pupil plane, and has a composite element for 
compounding an optic axis of said 1st optical system, and an optic axis of said 2nd optical system , 

Said 1st optical system is provided with the 1st light flux sensing element for changing entering light flux into light flux 
corresponding to said 1st field , 

An illumination optical device, wherein said 2nd optical system is provided with the 2nd light flux sensing element for changing 
entering light flux into light flux corresponding to said 2nd field . 
[Claim 7] 

The illumination optical device according to claim 6, wherein said Lighting Sub-Division pupil means forming is further provided 
with the 3rd optical system for leading light flux divided via said division element to the 3rd field on said illumination pupil plane in 
accordance with a different optical path from said 1st optical system and said 2nd optical system . 
[Claim 8] 

In an illumination optical device which illuminates an irradiated plane by light flux from a light source, 

The Lighting Sub-Division pupil means forming for forming the Lighting Sub-Division pupil distribution which has light intensity 
distribution located in the 1st field on an illumination pupil plane, and the light intensity distribution located in the 2nd field , 
An illumination optical device provided with the Lighting Sub-Division pupil control means for performing control which changes 
control which changes form of said 1st field, and form of said 2nd field mutually-independent, and a polarization condition of light 
flux which passes through said 1 st field and a polarization condition of light flux which passes through said 2nd field mutually- 
independent . 
[Claim 9] 

A division element for dividing light flux from said light source, 

The 1st optical system for while having been divided and leading light flux to said 1st field on said illumination pupil plane via said 
division element , 

The illumination optical device according to claim 8 provided with the 2nd optical system for leading light flux of another side 
divided via said division element to said 2nd field on said illumination pupil plane in accordance with a different optical path from 
said 1st optical system . 
[Claim 10] 

The illumination optical device according to claim 9 having been arranged in an optical path between said light source and said 
division element, and having an illumination equalization means for equalizing illuminance distribution near said division element 
mostly . 
[Claim 11] 

The illumination optical device according to claim 9 or 10, wherein said division element carries out wavefront splitting of the light 
flux from said light source and leads it to said 1 st optical system and said 2nd optical system . 
[Claim 12] 

The 1st light flux sensing element for changing into light flux corresponding to said 1st field light flux which said Lighting Sub- 
Division pupil means forming is arranged in an optical path of said 1st optical system, and enters, The 2nd light flux sensing 
element for changing into light flux corresponding to said 2nd field light flux which is arranged in an optical path of said 2nd 
optical system, and enters, An illumination optical device given in any 1 clause of Claims 9-11 having an optical integrator for 
forming said Lighting Sub-Division pupil distribution in said illumination pupil plane based on light flux from said 1st light flux 
sensing element, and light flux from said 2nd light flux sensing element . 
[Claim 13] 

The 1st shape change means for said Lighting Sub-Division pupil control means being arranged in an optical path of said 1st 
optical system, and changing form of said 1st field, An illumination optical device given in any 1 clause of Claims 9-12 having the 
2nd shape change means for being arranged in an optical path of said 2nd optical system, and changing form of said 2nd field . 
[Claim 14] "~~ ^ ~" ~ 

Said 1st shape change means has the 1st axicon system arranged in an optical path between said 1st light flux sensing element 
and said optical integrator . 

Said 2nd shape change means has the 2nd axicon system arranged in an optical path between said 2nd light flux sensing element 
and said optical integrator . 

The illumination optical device according to claim 13, wherein it has the 2nd prism characterized by comprising the following, 
respectively and an interval of said 1st prism and said 2nd prism is constituted by variable. 

The 1st prism with which said 1st axicon system and said 2nd axicon system have a refracting interface of a concave section. 
A refracting interface of said concave section of this 1st prism, and a refracting interface of a convex section formed almost 
complementarily. 
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[Claim 15] 

Said 1st shape change means has the 1st variable power optical system arranged in an optical path between said 1st light flux 
sensing element and said optical integrator . 

The illumination optical device according to claim 14, wherein said 2nd shape change means has the 2nd variable power optical 
system arranged in an optical path between said 2nd light flux sensing element and said optical integrator . 
[Claim 16] ' 

The 1 st polarization condition alteration means for changing a polarization condition of light flux which said Lighting Sub-Division 
pupil control means is arranged in an optical path of said 1st optical system, and passes through said 1st field. An illumination 
optical device given in any 1 clause of Claims 9-15 having 'the 2nd polarization condition alteration means for changing a 
polarization condition of light flux which is arranged in an optical path of said 2nd optical system, and passes through said 2nd 
field . " ~ " "~ "~ "•' ~~ "~ ~ "~ " 

[Claim 17] 

It has a primacy phase component for changing a polarization direction of linear polarization which said 1st polarization condition 
alteration means is arranged in an optical path of said 1st optical system, and enters if needed . 

The illumination optical device according to claim 16 having the 2nd phase-parts material for changing a polarization direction of 
linear polarization which said 2nd polarization condition alteration means is arranged in an optical path of said 2nd optical system, 
and enters if needed . 
[Claim 18] 

Said 1st polarization condition alteration means is constituted to an optical path of said 1st optical system, enabling free 
insertion and detachment, and it has the 1st depolarization element for unpolarized-light-izing entering light if needed , 
The illumination optical device according to claim 16 or 17 constituting said 2nd polarization condition alteration means to an 
optical path of said 2nd optical system, enabling free insertion and detachment , and having the 2nd depolarization element for 
unpolarized-light-izing entering light if needed . 
[Claim 1 9] 

Said Lighting Sub-Division pupil means forming is provided with the 2nd light flux sensing element for changing into light flux 
corresponding to said 2nd field light flux which is arranged in the 1 st light flux sensing element for changing into light flux 
corresponding to said 1st field light flux which is arranged in an optical path of said 1st optical system, and enters, and an optical 
path of said 2nd optical system, and enters , 

A primacy phase component for changing a polarization direction of linear polarization which said 1st polarization condition 
alteration means is arranged in an optical path between said division element and said 1st light flux sensing element, and enters if 
needed, It has the 1st depolarization element for unpolarized-light-izing light which is arranged enabling free insertion and 
detachment and enters into said optical path between said division element and said 1st light flux sensing element if needed , 
An illumination optical device given in any 1 clause of Claims 16-18 characterized by comprising the following. 
The 2nd phase-parts material for changing a polarization direction of linear polarization which said 2nd polarization condition 
alteration means is arranged in an optical path between said division element and said 2nd light flux sensing element, and enters 
if needed . '.' 

The 2nd depolarization element for unpolarized-light-izing light which is arranged enabling free insertion and detachment and 
enters into said optical path between said division element and said 1st light flux sensing element if needed . 

[Claim 20] 

An illumination optical device given in any 1 clause of Claims 9-19 characterized by comprising the following. 

The 1st light intensity alteration means for said Lighting Sub-Division pupil control means to change light intensity of light flux 

which passes through said 1st field. 

The 2nd light intensity alteration means for changing light intensity of light flux which passes through said 2nd field. 
[Claim 21] 

The illumination optical device according to claim 20, wherein said 1st light intensity alteration means is arranged in an optical 
path of said 1st optical system and said 2nd light intensity alteration means is arranged in an optical path of said 2nd optical 
system . 
[Claim 22] 

Said 1st light intensity alteration means has selectively at least one dimming means which can be inserted and detached freely to 
an optical path of said 1st optical system, The illumination optical device according to claim 21, wherein said 2nd light intensity 
alteration means has selectively at least one dimming means which can be inserted and detached freely to an optical path of said 
2nd optical system . 
[Claim 23] 

An illumination optical device given in any 1 clause of Claims 10-22, wherein said 1st light flux sensing element and said 2nd light 
flux sensing element are constituted exchangeable to an optical path, respectively . 
[Claim 24] 

An illumination optical device given in any 1 clause of Claims 6-23, wherein said 1st field is a field which includes an optic axis on 
said illumination pupil plane and said 2nd field is a field distant from said optic axis on said illumination pupil plane . 
[Claim 25] 

The illumination optical device according to claim 24, wherein said 2nd field has the shape of zona orbicularis, or the shape of 
plural poles . 
[Claim 26] 

An illumination optical device given in any 1 clause of Claims 12-25 having further a light guide optical system for leading light 
flux from said optical integrator to said irradiated plane. 
[Claim 27] 

An illumination optical device given in any 1 clause of Claims 6-26, wherein said Lighting Sub-Division pupil means forming is 
further provided with the 3rd optical system for leading light flux divided via said division element to the 3rd field on said 
illumination pupil plane in accordance with a different optical path from said 1st optical system and said 2nd optical system. 
[Claim 28] -- — ■ ~ ~~ — — ~~ - — - - " " 
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An exposure device equipping any 1 clause of Claims 6-27 for illuminating a mask with an illumination optical device of a 
description, and exposing a pattern of said mask on a photosensitive substrate. 
[Claim 29] 

It has further a "projection optical system for forming an image of a pattern of said mask on said photosensitive substrate . 
The exposure device according to claim 28, wherein a pupil surface of said illumination optical device is mostly positioned by 
conjugate with a pupil posion of said projection optical system. 
[Claim 30] 

An exposure device equipping any 1 clause of Claims 1-5 for illuminating a mask with an illumination optical device of a 
description, and exposing a pattern of said mask on a photosensitive substrate. 
[Claim 31] ~~ — — 

The Lighting Sub-Division process of illuminating a mask using an illumination optical device of a description in any 1 clause of 
Claims 1-27 , 

An exposure method including an exposure process which exposes a pattern of said mask on a photosensitive substrate. 
[Claim 32] ~ 

Said exposure process includes a projection process of forming an image of a pattern of said mask on said photosensitive 
substrate using a projection optical system . 

The exposure method according to claim 31, wherein a pupil surface of said illumination optical device is mostly positioned by 
conjugate with a pupil posion of said projection optical system. 



[Translation done.] 
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na> i mzim<nmwx&mm. 

uzmtx^zztzmtt ~$h mm 3Misw ^-ttifr i mz*mcom. B mtmw 

0 

Wieaa^ttiB±WlB2«S«M|<fc^J(S23l^jRi: . 

mttmm?tmMmwmwtcom<7)3tmwzW!,wztix , itriem 1 iff 

WE* 1 3!fi^*tt, AltrS3^5:BUi5S5 1 ««tC«J&r**Jl!fcaait ht&><rm 1 
1WE» 2 3K*JR« . AStt £ 3t* «• Iff Sc!» 2 fRttfdkf J&? & jeSW & 2 
[Iff*JS2l] 

tern 2 t\&m%h m, t» x msmm±mm s w&^m < thorns 

ZZh Izffil X V ^ Z t £#S 2 2 0 COV vffc.*» 1 3£|gitO!!BBJ]%¥ 

vx? &fflWht:*>ni!ti&R 1M2 1 tf^Y^ha* l fllfeiEttojHrott^Satifflli . 

frie v x ? w< * - v com. £ mmx&mu-Uzmfii-t h fc*>*>»»#¥» «r s ^ en i 

[|f*J«24] 

ft*JB IBS 2 1 nwflnfr 1 flfclEa^B^^ESrfflV^T v*? &8HW-t&WJiJL 
Sk. 

|triBv^^WN'^-^S-!S3KttS«±t^3t^-SS3KXSk £*tf£ t ^ftSt-T^S 
[f»*«25] 

wen *xeti . tsa^sR sr ffl^xiuie ? o» w - v<m * wsas3ttt»«Lht » 
zmLt?&imm2 4izimcomx2>m. 

[0001] 
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[0002] 
[0003] 
[0004] 

itZ^xmPncoat-uyisj a (a«=BHPR0S/t*»*^*<OttS, £> & <j fit 

x^z>. ttz. 7yjTjuyxnmMi^miz«fomtt*4mttco-<kffi&zmi$.i. at 
w&jktrmtma&mwi * nq±s * e $ tix v ^ . 

[0005] 

mm* tizmtx zmmz mA,mmtkft- £ sea-r set 

[0006] 
[0007] 

*Ms«ra«j*!Hw*ft £ t rati &mi%&m£*m ^x.-?x? w-> 
mLizmtxm&ztitzmm%mi&ft(vi>tx'&i&%n9t£ft?zt<?>x'% zmftrnw 

[0008] 

mfffift 1 ffitgcoJBtfi: Buieft 2M®<?>&#.b teS.tyz&SLKXKtiWMb . W8ESI 1 
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[0009] 

m&ftipmwi* mmm^emx&mmftmLxmim 1 3t^jfi*j j:ixfnE»23K^ 

[0010] 

sua*?* . ms* 2 3fc¥»o3ie»^fcs«s Ait -r & xsa * mm 2 mmzttm-t 

m^m^izwat^tixmsm 1 imn&ttzgzwf&tivxom 1 »*sss#ai: , mis 
m 2 3K^c7)*K4"fcffi«$ix-cfrsm 2 «*swje«t sae-r s fc*>*>si 2 »«s3e*a 

[0011 3 

» 1 BBcoftt UMWKfc JfUf , mil£S33 1 M3!S#gli, huIESfS 1 ftSf^tH 
* i: tOlS^S&'f fcEfi § *ut m 2 T * is a yjh £ 3r L . fflBSK lT*isa y&tiXtfm 

mmmmnmmm t mmnmzm^titiih^m^mmm^-r&m 2 t u xa t 
sr *ti?tvg l . mas* 1 r »j xa t gyle® 2 7- xa t <7)mmiz*imzfflf$.ztix v * s 

m%m2^$m.m : f-bwis£.*7'T-<*jiv4 y^ru-ttcmnimwzwg.ztdz'm 

2 £H8##3R**-ffc £ t #»4 L\\ 
[0012] 

. mrieB23^^<o^^tiH*$tLTB^B^2^?T3iig-rs^»ffi*^ 

lMft^s^&wu mm2mxv;m3£m^m±. mm2%&%cr>xmizttLxft 
m&$iizmi$.ztix . as*-*- &3t*«&gfc:j6 tximwcthtz^w, 2 mxmmi-* 

[0013] 

sm^-t , Miem23^^o^4>icEa$nTAi^s^^friem2ffliscs>r*5-r 
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? t cofflco miZK8&* fc» BB g Steffi* $ ixT Alt ? & ft £<J>^t=J5 ^ffifttt-f 6 

fts -fr & *:#>com 2 ^fflgpw t , ms&towm? t mum i xjgstmm? t comvmitt®, 

=?kt:ffix.X^&. 
[0014] 

s^stiHifiem 1 3teT*w*B«f tie«sn, luia^ 2 ft&ss^&Ji tv f em 2 
^atw+jcsmstiT^scfc^wiLv^ :<^. Mess 1 mustSEX* mi 

iem23t®^S*S«i^^2^^W^(^LTM^WtcJf)iiea ; i£=5:^< k <> 1 
[0015] 

giSi'ti^t^LT-en-fn^nrsgfcifli^^ix-cv^. fries 1 ffitttttrceira 

TOffi±fcfcVvc^**O««-C*0 . mi^2ffi®immkWmffi±l,zti\^xm&i/t 
[0016] 

^i«ffl±^i«^<2{rr«»3^s^fcm2fflis^(S[S^*3t^^t 
fjfe#s«^ ifttxftmznfz-?jCD^£ffiimwm.ffi±com 1 ««'\*< 

SSlft^fc. 

mzftmmttitLxftmztitzmjivzmzmsm 1 ^^tJi^^^sst^oT 
ffjfe#§«^ t mriesswat amn%x*£Simztvz , Mtem 1 tt^wftWfcffj 

Mem 1 AS«-&*Jl!*tRr8eiB 1 ««t=WJC't4 jfcSRtSaft-T Sfc«xo» 1 

fries? 2 3t»»ii. Ai«-4*a!*i9sa» 2 z>t&><m 2 

[0017] 

*2JBJflto#*U^£J:*i«r, frfe8PJ«J&*&(i. WeaWW^fctfLTfl-ffl 

sfifcSEJRfcimiEm 1 7t^feJ;u : frEm25K^fc«i:^2»7ti?st»^T ffia^Bflieffi 

3 < fc*><0SS 3 tZt>izffiz.x^&. 

[0018] 

3 awn* siBj-r ^y><o» 1 mm t tz urn 2 fsmmmsem. 
mmt. file-?* 9<r»w- y fcsatttasLtKR**-* ztzimt-rz, m%MW $■ 

iz&m.m>ztix^zzktfn£i\>\ 

[0019] 
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[0020] 

txlf5 «tf . -5- tT , t *Jf >*WtftHte3*#$rlf*> 
, tztltf 1/2 X o %immt*?T # 5 5 -f if ( flMajfiH** ) 3r ifco^ffl 

[0021] 

^^.^mm^mmmtc t'izm lx ^^tej^rtasgisifr tsisw- & <r t & 

[0022] 

mm. *%wnmmBmizfrfr&mmimw£ftmj&£®®mz^i-wx'h&. *iz 

. 0214. mHZtm&fflm3---v EUtetJWC 
8c® IZ^ftttfo IZ YMZ. *7s.> NWcOSrt £fc V vt H 1 <0SSRB tStt^lSl f C X W £ * 
[0023] 

l£fiS*.-0>&. 3t5SltUT, fcfc*Jf24 8nm^ft<^£$&^?>KrFX^>' 
fftm&l 9 3nm«)S^MMt4Ar FX* y7P- ^^Sri: 

^^-2fc:Athf6. &lsyX2a&£XS2bii, 0lcO*ft®|*I (YZW) fcisn 
T ft *>JB#f TJfc J; XfJEvmiftJj £■ Zti^fitt h . 
[0024] 

Lfc^ot. t'-Ax^f^M•y^-2^^AWL?t^(i^lal^0«c®F ,i ItfcOT^fc*;$ 
5^*tfi&. 5^-3Ji. 5 5-«tt»40fWBfcJ:93^AXfc*fLTffl6*r 
[0025] 

. 77^7^yXl HCA«L^3tmi4. ^StOI/yXxi/^ y hdzi. 0 —iXTctfyliZft 



(9) 



#^2005-236088 (P2005-236088A) 



2 z-K lxmxz titzik, *<nmm%&m.&tz\$%(nmitem^-%m.&^tt-r 

[0026] 

ai 3i,zxmLtz^M<^o-h. znw.iKmm\ 3 ^zxmLtz%mt-z^i,zwM^ 

m2X¥&<^»frti&. mift¥&tm2ft¥&kim*mzmtmfS,tt?-z>i!)K m& 
•t & ni*f3tWF 2 o coim n iitfm * izmm l x v > & . 

[0027] 

zzx\ ®2i,z&\,\x. miffit&zmmt&mmiztemm^iztt^raj tasftL 
, m2^mzmm'm&mmtzimt&?m^ztt j 5 r bJ tatftLTv**. ot. 

UyXl4 a (14b) ZftLX, t'-AXT'J y*-l 5 a (15b) IcASf-f S. t* 
-AxrU 7^-15a (15b) T+ Y*lftlfc:R«t§<ifc^»^(OjesBli N 'J 
X 1 6 a (16b) ^U. ffiBfrtfMH^ 17a (17b) tAStT^ . 
[0028] 

«i&RJBS3e« 17a(l7b)tt. 3teWflH*»4»HRtc. 3l^fc»LT#«*rflBfc8M6$ 
*tfc 1 /4»#K 17aa(17ba)t, JtBfcWL^iflK^^fllSSilfc 1 /2« 
ftSHab ( 1 7 b b ) k , #ttfc» LT#K^ffi£«Jfc3;hJfc7 f aK5 5 if ( 

1 7ac ( 1 7bc ) kCJ:i5fll«$itT^S. ffi3&RIB£Sffi 1 7a ( 

i7b) tmmtoMtistvftmiz'y^xi&ett*. 

[0029] 

— *\ t'-Axr'J y*-l 5 a (15b) taj8LJt*5B«, U U-l/^Xl 8 a ( 
18b) £fl-LT*tai»l 9a (19b) £3*$"$. CLZX\ a y^y^f-VyX! 2 CO 
««35(L*fil[*i:l«ai»l 9a (19b) co^ttiSkti, iJl/-l/>X14a (14b) 
£tsyu-uyx 18 a. (18b) SrtfrLT. 3l^ttfctt»£Sfc:ffi»3*vO>4. Cld 
LT, 'JP-pyXl 8a (18b) fcil/^tbSl 9a (19b)(l IjSi}^^ (Sfl 

[0030] 

&ftf§19a ( 1 9 b ) <oatfjffi#IA, S fcttttSili . S^-»SP4 

(4. ±ifiL7fc.kdfc:. «tUSl 9a*jJ:tXl 9ba><^!-^£«-^T$7-3 5T®r5£f$ 

flWfft«» * * . m.n r v xa i 3 <0jfi#£#js $ *i § ggiF £ ftwaaarfo ( ) 

[0031] 

flKfc#JBSBe» 17a (17b) £3IjBLfc7fc5fc(i, 0*f3fc^ J ?2 0 a (20b) & 
tf-LT s T7t-^>'X2 la (2 1b) tA*N"'s. it^TUXA 1 3<0 

&St®l 3a ( 1 3b) fcHtfofc^S^Oa (20b) fcJi, 'JU-WyXl4a ( 1 
4b) toXWV-lsyXl 6 a (16b) ZftLX , %fr#}l l zmZ$&.l l zm£.ZtlX^ 
h. ttz. T7*-*Jl<UyX2 la (21b)li. ^mfmAiSMb GUfft^*^ 2 

o a ( 2 o b ) w{a«k*<{j{3f-auj.^^wf*(sam.*{2Skia*JKiST^-rm^ffl2 2 

a ( 2 2 b ) cofir»fc#>W-grf & <fc dfclSSgSftfcT?*--*^ ( asaufiBfc** ) 
[0032] 
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mm) izmmnyt&%ttftZB®.^zm.ffiZG'fz>. -i?. m2x&3knm,wz%m 

[0033] 

Ltzt><-ix. ft-mzmm^Ft vx<r>wft%&m=f-2 o a ( 2 0 b ) tAWLfcHamr 

T?*-i))VVyX2 1 a (2 1 b) tf5ttffl*fc«*»ifi»t:P3»tt <4«R) 
iO^JflWtflifcJBjatLfctt. (i(3TW3t^i:^oTr7 3 r-^7H^yX2 la (21b) 
#>£>Wft£ft.l>. $Nfc. 77t-*/H/VX2 la (21b) COHuffllJpyXgf 2 1 a a ( 
2 1 b a) tmH-yXm2 1 ab (2 1bb) fcOlBO3m+fcfcVYt*«0»ffi*fc« 
^cOifi^tCti, Rg§T^3>-^2 3a (23b) *<Kg$*VC06#. ^CDfffflSrftf j£ 

a j^fftBt-^-c . 

[0034] 

£JIT. K«S*fif*tC-*-6feftfc. nmT^>-ay^2 3 a ( 2 3b ) <7)#ffi£fc«LT 
, »W*«JRfcJ:tff1MH*«i»r&. T7*-*;H/ V /X2 la (21b) fctf-Lfc* 
5&4, <7ffl"rSCffliOX-AUyX2 4 a (24b) ilX'J l/-l/>-X2 5 a (25b) 
ZitLX. SU*** (VH2Xfr3k) fr$>MliiZtl&. % 1 2 

[0035] 

3rfc, h 5{C*5Wt N 75-fTMUyXl 1-bAftfflt. SAX'JXAl 3 

ORW® 1 3 a ( 1 3 b ) fc , W6^s \ 9 a (19b) ^ffiMfc , Blft£¥X? 2 0 a 
(20 b) fc, m%M2 2a. (22b) fc % 'J U- y X 2 5 a (25b) tfO&(ESu5ffl 

5K?MP>-X1 KOftfflWuSiB (*4V^i»tUiB) fc. tf-A*ry<y*-l 5a ( 1 
5b) k, Rl7^j/3yS2 3a (2 3b) t „ X-Al/yX2 4a (24b) <Df*fflO 

«u£E <*4v^i'j i/-pyX2 5 a (25b) comMMjm) btf%?mi l zim#&t,z 

[0036] 

t *. a s m 3 f-msL tzx-y+y yym ZMLxwbi' yxm * mm-r zztizz^xmazz 
zmfcth&i<yX3iu* y h 4 9 fc«>Kr*4 . 70077^7^^x11 

>X (flk/NRffi&) #:EV>£^3ilS£fcfc<-f*Wfc®JS3fra>4. 
[0037] 

L0>L*r>5«S>. jEJH*WJ*W-r&l'>'XS** t ia«fc:EBSirT^&^iT'V>f 7077 
4 r-f i/yxii7 7^ uyXkmt&.WttWme>*TT 1 iiivA yf-rv-tX'tih 

. TJ\^M2 2 a (22b) <0fil«X-Al/yX2 4 a (24b) COHUffl^eS 

*fcli*<Ditt«FfcE«S*U X-AVVX24a ( 2 4 b ) .(OffcWKoftfffiti: V V 
X2 5a (25b) coMffl!imjSfflS4:«i{Jff— S&fc, UW-VyX25a 
(25b) c7)f*W^{5«{4m7fet^ 2 6«o«rW«uSjif4fe*i-e<Oi£»t:Eas<i. * 

[0038] 
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tSm-t&k. X-Al/>X24a (24b) t>JU-UyX2 5a (2 5b) bWt± 
^*26t(i. Bfr5£ffi22a (22b) t7-f 7X3774T4 U>X6 WAStBBi Sr^ft 

mz7-vx.^m<ommzmw.b. u\^xi±T7 *-ij!vvyx2 1 a ( 2 1 b ) coea 

X2 1 acomWtKteZWftmiZ&i&Zn&n&ttCDimmttlfit. %2^^cr>%2 
T7H-1VVVVX2 1 b<7)mW&tzltZcDi£mi,ZBf&Zft&4mttCDyt&mttrtb(D£ 
J$Lfrbtj:Z>5mik<vmitim$LZtlh. Z\cr>5mtf.cr>mf<V2:m}m±. X-AyyX2 

4 a ( 2 4 b ) coMAmmzimLxmumz^t^-^. 

[0039] 

-?■>< 7n77JT4UyX6 £8§lS;-f >-XJi, 7X 7 M±(zfc viT^-f< 

^ifo^m (v^xiiv*;w±izm^x&f£,-tKzmxMn<7)mtt) tmx%>mvi 
-<K7tmzftw\zti. zwkmmmtMzzcri&miz (u^ximwmmiz) , v-r? 
, -f^^*>[a3 (c^-r ct 0 izmummAxz^bt LfznBtt<7)mm#}%mftm4 0 a 

^Ji.{f7tl*AX{cMLT^W{ciEB^^4^nWO||«^®3teiS4 0b 1 
-4 0 b 4 i: 5ffi«0~^iS4 0*^^.$il&„ 

[0040] 

v-r ^t7^7^ Tji->x6<nimMjm&fzi,zzco&mzm&zh.tz5mmn-Kft 

tf-L£f£. -?x?X^ ^b"9^MW^0J-r&. ^dLT. bbb^i^o fc LTOV 
x^/7-f>-F9(:li, ^077^ 7M UyX6£ffifc?&&ffli'hl>>yXcDm#kM 

wlfiPSP (ftigiigfl) S-^-t/c^i. ^«7t^i oco*^ffl$r^t^a, Efceo^ 
[0041] 

•ffcfcfc. *§«3fc¥^l cm. vx?Xyj y\*9cwmtmn®<r)18i*'?x?M±t l z 
m&-f&Z blzKch. ~?X 9 Xt- S^'M S IcJ; 0ft^$^7X7 Mctv 3®i L 

T »> xAWi -&7cWt;:8MlitWtP Lfctffc-fiMfcfcifcti*** vEftfr^ 3 £ 1 1= J: 0 

, -7 x ; n wco#si3tffl«i{c (i v x ? m co> -? * - ytfmm% zti&. 

[0042] 

WitttHHEBSIJl 7a (17b) {CfeWC, 1/4«*«1 7aa ( 1 7ba) 
3tt«lAX*+^tUT*SJUIfi^3& J ll]lKaflEfe:ffl«Sn'r» AI*-f£>*fRfS3fr0ft£ 
mmMKnmz&mtZ. £tz. l/2jfcft«17ab (17bb>tt. 3t«AX£*4> 
t LTSM?i*i|]SglS«?ftT. ASW6««fll3teOfll3tIiI«:SHIi$-fr&. 4 
fc. T#774-f\ 7 ac (17bc)li. fiMW^SrfrfSWSttO^ftr'JXA 

fc mmtt^mx u x a t k j: o itm § *it n & . *A7 u t 53?x u x a t « . - 

[0043] 

JtW- 1 t LTK r FX^VU-lfftjg^A r FX* y7l/- -f3ftK£ffl06%^ £ 
<lfe<!03tt«*»4)8tajSiiS3tt«i*S!W^ti9 5%W±<Dfii3fcJg«r3rU l/4»ft«l 7 
a a ( 1 7 b a ) (ctt«sm««3l&?Wt* < AW^-& . ' fcflfefcttJDSC 

smbi 7 a (i7b) texscwmwzmmmMm}: Lx^m^x^x^it^th^ 

. AW^^il^«^ffi7t®* { Pfl7tM47t«iS(l7lcSt-gctTV^V^fc, fiftX'JX 
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[0044] 

mitwmzmffli 7 a <i7b) tii, tzt z.i.mnrv xM.x'^mnzmmi-xm 

P3ffi3fccOft#Alt IX *> . l /A jftJIfiR 1 7 a a ( l 7 b a ) C0f£fflfc J; 0^$^it 
HUIftWte** 1 /2ifcft*S 1 7 a b ( 1 7 b b ) tAlt^*. 1 /2ifcR« 1 7 a b (1 
7 b b ) ^^^tt^'AS^SttiatS^Ofi^EB^LT 0**fct±9 OflW>fc«S:$r 
■TJ: o fcl£5£ \/2 : mm. 1 7 a b ( l 7 b b ) K Alt L^iti&fiiBfroftti 

[0045] 

1 /2»*« 1 7 a b ( 1 7 b b ) «ttA3t^^ASt-r4ac»fll3i&!0«3fcffit= 
»UT4 5*Wft*Sr*-rJ:dfc:Bi£Sil!t«^» l/2MI17ab ( 1 7 b b ) 
AltLfcffi*Sfilft<03fc<ifiiftffl#9 OJg^TO-fbL-^Ift^ffl^O^c^SnS . £ h 
,f^57^fl7ac (17bc) W*fl7-UXAC0fSft3lfi^«i**AW^&itlft«3eo 
M3KBK*tUT4 5*OA«**-ridfc:K5e«fL/i*&, fc&ryXAKAItb/iilia 

[0046] 

«*ttJBS3e» 1 7 a (17b) Ttt, 7*;K55-<fif 1 7ac ( 1 7bc ) tmSOm 

wz&wfcfr ztitikz <,z*&7 v xj* co^^m** Aire- h wamt^wm izm l 

X4 5*oa*£^±3te«j*3;h.TV*ft. *A7" U XA«0*SA3Gas*iJ&* A 

*&T U XACAIt Lfcm»flBC*»BiflBeilfjWS<W & c\t%<*coZt iljg-f S . * 
fc, 1 /2*#K 1 7 a b ( 1 7 b b ) ^ B B B 3fc¥Wl* i Alt-ri»E*Sffi^fi7t®^L 
T22. 5JgW#j£&&^J:3tei£g$*lfciS^ l/2«*Rl7ab (17bb)K 
Alt U . «3tBS*Wk-f- & - & < £ S a*T 4 EitSflKfcJIfctt- t « 

[0047] 

«*«!BSOS» 17a(17b)t(i,±^LfcJ:?C, EiSHIftOft** r/2»«« 
1 7 a b ( 1 7 b b ) tAStf***, JSlTWSJi>fl*«4lfc;^4«:Ak:» 02te*3WtZ2r 

1/2**«1 7ab ( 1 7bb) fcAJfr*-* fc^fc-f 4. -r^77^ifl 7ac (17 
b c ) £JBgfcie»4'fcffit^Lfc*£. 1 /2**K 1 7 a b ( 1 7 b b ) CD^ft^ 
tt$-Alt-rsz*|t](fl^o«3t® (fll3t*rtl) fc«tTO*4fc«9 0K<oftjK*«rrJ: 
3 tSJ&f * t , 1/2 %A«[ 1 7 a b ( 1 7 b b ) lz Alt L*: Z*I*Hi*<Wtttfll3tffl 
#^^4.Ifcfc<Z:mMBfc04*^LTT*?54iri7a^ (17bc) CDfrik 

t<j XMzxm-h. *ar y *A«ttfl3ie*WiA#-f a z ftfltftoflift® (:*t l t 

[0048] 

*&-rvxj>,*<ft\,ximytitzixtzffi$.. ftcomn -ftft & mm-t^tz^^y^y-t 
-?t Lxcwszi-rvxAZftLx. imytttrnx-myryt^m^ 2 0 a (20b) tcAit 

■th . 1 /2*«« 1 7 a b ( 1 7 b b ) at£A3£¥M& Alt^S Z^(6]«^C0« 

3tffifc»LT4 5*<0«***"rJ:'3fcaft^r6t. l/2^Ifl7ab (17bb) 
£AJItLJfcZ^fa«*«3iyiflB6ffl0*9 OflfcWSE'ffcL; H2(c*J^TX*|tjfc:fll3fcfir|ft] 

if 1 7 a c ( 1 7 b c ) <0*Ar 'J XAlc Altf S . ^Ikr U x&m&ftk&mi.*. 
Wrth XJjfamitnMytmzttLX i> 4 5S<7)«SSr'5r-rJ:3tig^$ixT^SWt\ # 
B B B T D XAK Alt Ufe x*-|(Qfll3C<?«t{i^Hl3tt«JBo*K:M«S n . U XA U 
T. *HIttWC-|II*r#«!***2 0 a (20b) KAItf*. 
[0049] 

ZtUzttL. f^7^fl7ac (17bc) *miXMW>t>TatZ 1/ 
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2ifc^« 1 7 a b ( 1 7 b b ) <0*6ft}fcsj*«lfcA»-f h Z^f6j«^«?tH(=WLT OK 
ttcit9 0m<r>nmt:^:-i-XoizB.^tht. l/2$Ml7ab ( 1 7 b b ) MAS* 

JBTISSr***^ O a (20b) tCAttf -tf. 1 /2**«1 7 a b ( 1 7 b b 

) <v&FBft^nzAMi-&ziifomyt<7)m]tmtzttix4 5 sw>«k**-*j;3 

h b . l/2**fi 1 7 a b ( 1 7 b b ) tAlt LfcZ*|ft]fll3KW3tJifll3tffiA<9 OS/2 

ftswt lt x^rmfflatoaKfc* o , xxtoMftw&x'mmx&s? 2 0 a ( 2 0 b ) t a 

Iff ■§> . 

[0050] 

JjUKOiat. flfefc#JBSESe« 1 7 a (17b) T'te, T^^-fif 1 7 a c (17b 

c) ssiBjiKffi^^ALTffis^j-rsifcfcio; ftmftim<?>ftz®ffi%&m?2 

0 a (20b) CAItS-fr&i 4:^*4. fsK99-ff 1 7ac ( 1 7b c ) * 
SH^3l£»3&»6ia»§*J.o 1 /2*jMR 1 7 a b ( 1 7 b b ) «*Sfl,3fc^tt*AW^S Z 
*!<0fli3tOfiBtBSC»LT 0**Jt{±9 OftOfl«S:«r-f J: d KI^TTS ^ fctzj: 0 . Z 
*-|6HI3K«KI<03t2:[aIl)T^3g^20a (20b) KAWS-frS.IfctfT&S. ^C, 

54 -f 1 7 a c ( 1 7 b c ) *HgTOtK*»feiS»S*fi-P 1 /2»J|« 1 7 a b ( 

1 7 b b ) <^ft31^*A^SZ*|^«3KW«jKiafc:»LT4 5***-TJ: 3(c»^ 
-f&^ttCctO. X^lfi]li^ttBc7)3fc^IlItff7te^»i 1 2 0a (20b) fcAatStfSii: 

[0051] 

mrniiXii, 1/4**K1 7aa ( 1 7ba) fc 1/2«*«1 7ab ( 1 7bb ) 
tf^77^( if 1 7 a c ( 1 7 b c ) «3fcttJBSOeS 1 7 a ( 1 7 b ) co-^ffl 

Cfc 0 , HJtfBfc^^ 2 0 a (20b) ^Att*<OflKfc#JB* , m^Xte-<%%M4 0 
<DRJE2tf<0®3t2K4 0 a ( 4 mtftomytMA 0 b 1 -4 0 b 4 ) S: jiaW43t<0«*«JB 

2v^a3W***«!Bia (z^M^fcx^ffiTttora) two** 

© 

[0052] 

HRWfcli, l/2»A«17ab ( 1 7 bb > cof^ffltj: 9. S*f*WF2 
0 a ( 2 O b ) ^<0X»#O«##l»£, tt«*|*ifc:flBt*Hi*frr6E»«3t«JBK:S 
JTf&^i: 34>fc. ffli&ftD&Sffil 7a ( l,7b) T'(4, 1/2»«R17 

ab ( 1 7bb) *Jj:t^7 f iK9 9>f Hfl 7a c ( 1 7bc ) Srfc ifcB8W3ttl&a»6iB»3 
•ti\ lol/4»«R17aa ( 1 7ba) <0lSft3te*«ltA«'r*flin«3Kfc:SfLTW 
««fc«*rTJ:3(cRje-r*£4:K:J:»). n«3t«SR<0*S:lllSf3t!¥*F2 0 a (20 
b ) iZAttZit&ZttfZ'ZZ. 
[0053] 

JJCK:, R^7-^^=fy^2 3a(23b)(i, #«Wtf>fclHfc. ftiKfll OfcAltflffl) C 
3 Rii*l&]W\l.ov.*?ffl| (3t«m«) *cBflPMt*W)mfflB*rtH«:*irUXAWf2 3 
a a (23b a) . ^^^Hfc¥ffl*Wtfi^*ai(«tiaRlt«WJgSfBi*l6j*tJt*2 
ryXAW23ab (23bb) fcfrfcflMKWlTH*. *fC, fll 1 7* U XAfftt 2 
3aa (2 3b a) <0[HR£S#<0/m#r ffl ft 2 T »J XAgfl* 2 3 a b (2 3bb) OfijR 

Ag|5«2 3aa (2 3b a) *5 i^27''JXAgB«2 3 a b (23bb) C0d*>^< 

t i>-^ogB«*>'5i6ttA xizfe-iz&m^imizmi&zti. »iry XAfl&tf 2 3 a a (2 

3ba) <ODflR«t«<0«l»HBJ:*2n;XA«M5r2 3ab (23bb) «flP3lt«<OJB*f 
[0054] 

•I-IT, JBir'JXjU«W2 3aa (23ba) «lHn*«JB*fHi:»2n;X^»» 

2 3ab (23bb) naRMWBtfWttfKWZ^mLX^hVmX'lt, 

VS&2 3 a (23b) OTOTISi LT«UBU -}*afeffl[4 0 frflUW"* R 
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m®. ( 4fi«) <OBS3tJ84 0 a (40b) (c&art-fHRifcv*. L0>LfrP6. Sir'J 
XAg|5W23aa (23b a) <O0aP3«t«BWffli:IS2 7 , yXASBW2 3 a b (23bb 
) <OflR«t«a»fBi:*KIBS«ftts Rltr^^3y^23a (23b) (4. Vvb«9>|> 
b'-AXdrX/N-yr-tLTlStg-rS. U^T, RftT^^3>'»2 3 a (23b) 
^HHIiOSHfctcfl'-aT. BrSffi2 2 a (22b) ^<OAftfel^>«flEli3EfM-S . 
[0055] 

0 4 ii , zaat* §r «^-r * 4 ffittcoBBtaRtw-r £ Rftr* x n yawm t mm-t 

hmX'hh. 04 i^mth b . »23t¥*^n«tr^^ri>'3R2 3b<»5faH* t »Tfl 
) TJBjS$*lfe*t)"hSvua*<oa3K»4 1 b 1-4 lb4^ ni7^fyay^2 3 

. ^<^hgfcJ:l>'l*Jg# J £: t>(=fifc*:$#in:4ffi*e<Offi3teaR4 2b 1 ~4 2 b 4 KJHW* 
. BIS-T & fc s RttT^f y3 y^2 3b J; •) . 4 flH&Offi#»<3«a*5HM-* ; 
t=5r< . **>IMffJfc (rtg/Wi) *iJ:tf*S3 (Wl) jFfcfcfcSWW-S. 
[0056] 

— S\ ajS**»-*-43&*, X-AP>'X2 4b08lflM«IBTJe*Silfc4S6«»ffi3K« 
14. X-Al^>'X24b<0«uS^t«W^feWJgO*^J^S*6ittJ:0\ 

^^«* s ffiflawta;^:$ti.fc 4 mwcoffiiemiz^tf •& . anrr a fc , x-a yx 2 

4 bW^fgffffltCj; 0 , 4|g«cOB3fel®4 Obl-40 b 4<0^f*c*qf«Wtja*4fc« 
«WvS*i. *«IMff JfctfSMM-* Zttc<. <?-<OH*>J:I>'*££ (*hg) A«i:fcfc:3£fW 
R|«{C. *l*^*+<OX-Al^>'X2 4a<03Sf&ffffl(Cj:i3. P3^«0®pti®4 0 

fflC±0, ^Sl-JEtTR^C0M5tli4 0a^^^cc7)M3fe»^mL. (#g 

( *hg ) 1 1 fc WHfcStf* £ k i>X'$ h . 

[0057] 

,05 ( a ) izm-rx o \,znmt<7>ffi%mzimm'b% <Ltz r >, 05 ( b > c:5jcf «* ? 

*is3y»23b kX-J>.UyX24b bnVMitmtzX*) * ±ZZ (M-g) 
feoo. 05(a) £^-f J: 3 t4®«<0®3taSkO«2rtt«S5W^§ < Ltz *) , 05 ( b ) 
tc^f J: a tc4tt«OiS36aB<OfiS:Jt«W'hS < LttQ-f'i Z b tfT'S & . 
[0058] 

X.24 a^^f&^ffltiO, 4®«tfOS3ttilt(4?!fti:LTR^«OE«^fflM^ffiA 
4^t4^h-fl>C:i:* { T'S£. m 2 #¥***>PMiT* 3 y& 2 3 b fc X- A U- 
yX2 4bk<7)t8fil|f^Mc<k0s R»«C<OBB3ta[t«4aiSLLT. 4 SfltoBfflHBOflL In 

mt (rtg/itg) , (na> ^r^ojBW/^y-^iswiss-frsik^r&s. 

££>IC. «BBfcJEtT. Sl*?MORI7^fy3yl23ai:X-i,l^yX24ai: 
Ot8®#fflt«fc , )> R3!?«<Offl3ta5[*IMIf*<Offi*at3»L. KwJt (f*Ig/ 

mi) . (wi) ^t'»^>-^5:s:ft?^i.: s. 

[0059] 

06«4, mi<nmft^-?-<on®m&zm®mz^®fflmx'h&. m6*m*,~th 

b, ffiBfc : &-*-7{4. v>f tuyyjTJvyXeb^y^yv-lt&JhQbcoffinK 

ftWzm&Ztltzmi t'-AX7'J -y^-7 aSrfiliTV^. ^lt'-AX7'J y^-7 
a(4, ^fci.(f^^'7X(c«J;0^^ixJty>'3-.hOW :s F®« (tTflria^XXr^X 

) cmmtGi. xm^m%^b\mtphm^m^<r)Km%im l i)-hw. y )^-tm.m. 
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[0060] 

mi t'-A^/'J y9-7 alzX OKMfrbWltiZtltzi/tte. S&2 b-A*ry y * 
-7bCA3f?-&. S2t'-^Tij7^-7b(i, SfSl b-AXTy a fclSHft 

7° 'J * - 7 a H*tT & P fflBfc^'IS 2 t'-AX/ y ■■/ 9 - 7 b iztft& S flHfcfcfc 9 . & 
r>% 1 b'-AX7 'J v 9- 7 a |C*W* S flBfctf* 2 t-Axr y ••/ 9 - 7 b £*ff 4 P 

[0061] 

2 fc . m 2 b* - A* T y y * - 7 b £ ail L fcftlim 1 TKSSe^tblf 7 c i 9 «tti £ 

*u a? 2 f- a* r y •/ * - 7 b x-wM £ fut 2 itm.m& tun 7 d t «t 0 $ n 
■&. »i^^ffi»7c«j:tf»23Kai!S«aj»7doaj^«. (^H 

fflfflfflHi. flfet#fflSOg»l 7 a ( 1 7 b ) Sr««-f4 1/4 
1 7aa ( 1 7b a) s l/2SfcR^l 7ab ( 1 7bb) tJ Jrtff 1 7ac 

( 1 7 b c ) z&mizfotx %mr?&. 

[0062] 

±^<7)J;-5(c s jgi b'-Axry <-/^-7afeJ;t/m2b-Axry 7^-7bCiiH 

T. 7 ^ 1 t"-AX7'J 7 ^-7 a*>f,{OK» 5 , MilfSlt'- 

Axr'J -y^-7 a^<OA8fft?) 1 0%gg(OSl3W^ (mi b-Axr'J -y^-7 a 
£*tt £ S ffiftf&ttX'fo o T m 2 b- A X 7* 'J y ? - 7 b (ifrht & P ) £ . Ml 

\m i t'-Axry 9-7 a^xm^ 1 xgj«0)PflEteflS# (mi b'-Axry ? 

^-7 aiC^-fS P«3tl«^T*oT*2h*-^ry -y*-7 b£*tt* S 
[0063] 

*Jts S2b'-AX/y 7bft»6«>KM%l£. WifcflB 1 b'-AX7 0 y 7 

a/\^)A^<7)l 0%X1%=0. lXeKeOPfife&ftfl- (glt'-A^7ij7^-7a 

IfS 1 t'-AX7'J 7^-7 a^AW^ 1 %x 1 0%= 0 . l%gSOSdM^ ( 

mi b-Axry y*-7at^&s«:)i^KrfcoT»2fc*-A;*ry 7^-7bt 

[0064] 

Z o LT, M*tz^-7T«, mi b'-AX7'J 7?-7a*«, *<DR*mttfcJ6& 

x, Ait^ffi^^tws^^s^w^^^^^^Koaj-r^^^-ri.. * 
m2b-Axry y 9-7bcomytftmz±&M%$mco&®zmHz%v& t 
*xo. mi3t^«iajss7c<7)ai* (*2b--Axry-y^-7b«oa»*o8SKfc:n-r 

■MR*. t^*.Slb'-AX7iJ y?-7 a*»/5,<0»»*i:(5arRt.fll**OBO*<03l 
KKBW-iflHB) Jc*?Wt. mib'-Axry>y^-7a^«OAit3t<Ofli5t«JS (flfet 

[0065] 

flBKt-^-^Ttt. mib-Axry •y^-7a^-t^P{i3t* i m2b'-A 
X7 y <y 7 b IcStt & S H3tt^: 9 tof 1 b'-AX7 'J -v 9 - 7 a izftt h S «3t 
*«m 2 h- A*?* 'J >y 9 - 7 b KStT h P flftlcSr * J: 0 fclRJt ? ftT V \h . . 

*2*ausa*aj»7doaj* <jiii tr-Axry •y^-7a*jj:vm2b-Axry y? 

-7 b-CJ«<JcRStS<tfc3t<03l«tl!!IT6flWli) fc*-?vvc. * 1 b'-AX/'J -y ^-7 
a^(0Att3tc7)«^«®O^-ft^S2r^»W^gfti» :tt<,Il b'-AX7'J -y * 
-7a^<DASt#;<9ft* (tt«) 5". lAV^Tfi^^M^^^^S^^-ri, » £ 

[0066] 

•I^UT. «3tt^-^-7Srffl^-r, mi b'-AXT-y •y^-7a'SOAIt3teC0ti3K« 
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mm&^zm^xixtm (invni^x^w) ^<nmwfttfmMcoim%,tm. mm 

17b) *«Mtf*l/4tt*«l 7aa (17ba), l/2«#Kl7ab (17b 
b) fcj: 1*^*5 7 4 if 1 7ac (17bc) &SH81SU v^^M^OjSTOtWRHR 

[0067 J 

immmx'M . ±a Lfc ± a tc, n^r y xa i 3 a>\ tm 1 a^oftajsr&afl-tpj 

LTfglft^ ( 14a— 2 5a) ii J; tfSS 2 3K5*JR ( 14b~2 5b) "4KfctiM># 
W3IFFS:«J£LTV*S. ifc. fti® l fcE^X y XA 1 3 k coSWfcS&tNute, ift7U 

xai 3«3fi^=^^o«j3r^-^»S:m-rs^«>^s, -rar*>%wirux 
a 1 3 <osfi«<»!)aa*^*{$w^-Ht;'t * fc^s^^-fl^Kk lx. yy^r^w 

xi i t^yfyt-i/yXi 2 ka*I£fi$ix-cv ■>■£>. 
[0068] 

CI 9 LT, WITU XA 1 3KJ: 94HW3flfc— #<0#S!HU EWriKS 6 *? 2 0 a£-gr 
tf*13ie** ( 14a-25a) fciW-f ?D7 9-f 7M WXb ZftLX. -ddLM 

4 o<on®«offi3Kis imwmmzt$^x^AX£&ts&immz&wrrz>tm8ittifi 

I(14a-25a) kH*fir43fcRfcifHT . 0W3te^» : F2 0 b**t»»23te ! 5 t » ( 
14b~2 5b) fcilXVf ^077^ l^yX6Sr^LT, Z&:7ti!I4 0<04«£co 
(^ISMCfcV^T7t«AX*^JSi^^m2^teat-S3t3fiJS^ : i l K) 4 0b£ 

[0069] 

iit, 0tff3t^ ; P2 0a(20b)li, St 136^* (ff52*^») *>3fcB*fcK« 
3ftT7JfT43IOT*m{Hi^ra^0>ffl#S4 0 a (ff 2fti«a4&:RoaS}£ff4 0 

b) izttm^&ftmz^+zfcftcomii&ggmm? (jj^xaaeM*?) zm&ix 
v>r ?D75>r r-f i^>X6{i. as i y&tgmm^-t Lxnmtfxft&m^ 2 
0 afrbnftm}5£x/t%2yt-m£mm?t Lxamvrx&m^ 0 birboy&iuz&j^ 
x. *<mmmtm3Ltti*<?>)&® (ttto*>mmm) iz-&ym (mm^m a 0 

*f8&&ht&>to*-T 3 f'<ii}V4 vy-rv-f^m&vx^h. 

[0070] 

X6(i, RJB«<7)iB3taS (^t>^^ficSi±«0»il«l«fcC][S-t€)*3feg^) 4 0a 

k . 4m&?msm (i-%b%mwmffi±cvm2mmziiLS&&mij$t#ft) 4 0 b t sr 
*r-r&-<j«fti (HgBjis^) 4 0&Bj&i-&tzto<ofmm&i8.*mmi8.Lx^&. * 

cov-f ?D77^( T-f U>X6*>^03l^*«^ffiT* - *^^M^<fcftOll3t* 
[0071] 

±^L^J:5tC s StlTdfxay^k LT<0RMTdr^3>'^23ai:X-AU 
(Sa&3ie*jR) 24atll »13K*3fi (14a-25a) «Wt»+fc:K«S*l.TR 
®«?>®3fc*K ( * l fHtt ) 4 0a <r>BttZ%&g.-f h fzfocom 1 JBttS3e#a*«Mi IX v > 

24bt(i, *23KS£* (14b-2 5b) <Wtt»«ffcffiJt$Jh.T4ffi«<OH3taR 
(SS2ffi«) 4 0b<0»tt*S3Sf4«:ft«»2»^«Be*R^«lRUTV^*. 
[0072] 

S^t. JiiCLTtidfc:. flf*ttJBSE5l«17a ( 1 7 b ) £*SVVC. 1/2**R1 
7ab (17bb)(l SSI 316** (*2#*5R> W5fc&*Kie«$*VTAtH-Sl£ISll 
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v^. -f^^tri 7ac ii7bc)tt. mi%&m (»2*^*> «w6»£ 

[00733 

l/4SMl7aa (17ba)li. Stl*** (12^) «03t»*f»fcS 

. <I 3 LT. flMMftBSSEffi 17att,*l aBTJR^MKH^fcBllSflTil 1 m®WPl& 

j£LTV*4. «3tttJ»3S59I17b«. H52*^SR<03tB4'fc:ffiaS*LTlli2fR« 

*>4ttKaiIf3QR4 0 b *ffl^*3^<0«3C^&^^4fc*«*2«3!£*ai»QS¥ 

[0074] 

i^Uaai:, $7-3, $7-iBi&SP4, ~7=74T4V>X\ 1, nyfy 

fts* . m^xum 1 3e^^»*»ftT w i ««on»«o®jeai4 o a sajat- *3tsu 

CO^JS (3tfi) fc»23^»^^TJB2fR«^4ffi«<Offi3e«4 0bS:aii-f-63t 
[0075] 

uUt, sMOeBIBTU. Rltr#^3>'*2 3a*JJ:I/X-AUyX2 4aS:^rr 
* JS 1 JEMKSWSfc , PMt T«* i' 3 y* 2 3 b *i «k lfX—J\ VVX2A\>tt~thW,2 
#KSOS#«fc«>fMifcJ: 0 . * 1 ^»HJBtt*)iIiJfc»4 0 a^#fclfl2fl«4figtf 
^S3tlI4 0b^ttt^5VHCifcfc^M-r.i.$fJffll2:ff^-fc* s T'l=.i». fl|*tt 
JDSECttl 7a**^"ft|!l«36ttlBMeH#Ri:. flfefcttJBSSE«l 7 b**rf*SS2fl| 
3ttt»S35*ak W^ffltc J: 0 . SB 1 «WW>n»R01B3ia4 0 a ^MS^&ftlfiWfllft 
««i:*2ffi«<?54S*(!OH*«4 0 b £jES^6^tf>flt3fcRJ@ii tSVi(=*kft(cXK 

[0076] 

UfthB, « 1 «M*SSE¥»i: * 2 «MKSOe#« i: SB 1 flBfctfJBSOefB t ff 2 flift 

fl$ l ^*®ai-S^^(Sm®tm2^^jiii5-tS^<o«3t*t«t S-SvHcMi: 

s 5 5-3, S5-W»gP4, i, 3yf>t-w>-xi2, fcitx 

m&7» XJ» 1 3 *^*#auBBQE#B*>fMJfc:J: 0. * 1 ««OHJ^«>Iiae*4 
0 aSraiifl-r&5t*c03fc3fiStm2«^<04«i«<7)H3tiS4 0 b *iliW«)3l£«<we»* 
t Wit £^MtT •?> frJffllfcff 3 £ t 5 . 
[0077] 

mw&mmtkftzmtt&z. t miw. v*?o;N*?-y«i4£jfctTSg«$*ut 

[0078] 

, ±^co^Jfe««-C'(i . llWf*^*^ 20a*> t J:lX20b *<3t»t« LT»K»TflS 

X , »23t¥*»t»<04«8WfflO|lU»f3t** ; F2 0bte«iT. fckiff 2fiB8H^ffl (8 
«RPHffl) OHWf3W*^3t»4'fcKje-r4«Ii:t=J:r>T, 3® (9«> ISiffi: 
kj6*T**. »2^*+m«^^<oig*r3t** : f2 0bfc:ttiT. fcfc*.tif 
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[0079] 

ommft^m? 2 0 b ^3tss>ftct6S-r h ztizx^x. smmwzft 0 z t vx-t h „ 
nmz. miyt^^mm^m^mm^m^ 2 0 a^>m2^^co4mmmm^ 

72 0 bSr^SS^'bjSiS^-yrTR^sSBJ^ffo^O, R^HJfflcOHJf^^ 2 0 a 
3£SS#> £>&)8 £ tfT 4 Si^BJ <Ht-> 9 l> d fc T # & . 
[0080] 

1(14 a-2 5 a ) it^X'JXA 1 3iCj: 9#8iJ£ft£ffc^^frlg2ft 

^ ( 14b-25b) ^SIjWxTV^. U>>L&#£>, CliX^GlJgSftS^fcSK. ft 

3%&3k*ft Lxmmmm±<^m 3mm^m< m&L t ^xh h „ 

tzbxM, ftl3fr¥^ (14a~25a) Jc J: ~>Xmmm±.0)9H 1 fWfirtfc:* 03C 
5*Lfcffi5teH4 0a*JBjSU ft23£¥^ (14b-25b) tJ:-5TBglBtt®±<0JB2 
»«P"HC. 03t*L7tM3ti®4Ob 1 . 4 0b4«r#j*U iiifeSl jKqtjRfc J:V* 
23tap3Rfc«»0rift331fi¥* (TO*) £J:^TiraWltB±<Oft3iHSrtfc, 03tC^ 
L^MH4 0b2, 4 Ob 3£J£j$;-f LT, SBfcilW Q at3i*43^<0«# 

«JB**«3E. X*-f6]«7et fcttZ3ri*!flfel£fcRS£ U m^M4 Obi. 4 0 b 4 fcjg-*- 
*3^<0*ft#«£#tt£+'&i: LfcR^««*mtC«3tiBS:KroB»«*K:»jeU. ffl 
3I6»4 0 b 2 , 4 0 b 3t^43l»W«3Ktt»S:***'t''t»i: LfcP3«0*«*fllfc:fll3e 

mn^wmmx (myem4 obi, 4 ob4izm?&^<^%%fotim$i-t&ijft 

[0081] 

H7»i, ^teMmnmismmizfrfr&fflWJL-y heom^mmaz^i-mx-h^ 
. m i mmnmwz-- <v h 5 o 0 2 t^f nji^jscofgijfflij.^ h 5 1 

SrW-fS. Lj^LS:*^ ftl£3&0TC<i, X-i»U>X24afcJ:t/24bt7-f ?d 

■th. 

[0082] 

H7 imkth b . ft 1 S53^W<0«»JL^.y h 5 OT'li. X-.AUyX2 4 a £tf-LT 
»13te*JR ( 1 4 a-24 a) SfuMISK**. fifiSPttt LXCOW.ft7VX2> ( 

**H»»fWS5-) 2 7t=J: + ffiftr'JXA 2 7fcJ: "5 + 

tvfzmmffittL-znmAyjxj* (ftsnajrOiifi?-) 29izam-t&. mfiy" 

VXJ* 2 91ZX 0 +Y3T|*lfc:KSt$sftjfcft 1 3t*jR*>^>«03tJIWi. 'J l/-l/>-XI30 £ 
[0083] 

-*\ X-AU-XX2 4 b£rffLTft23t^ ( 14b^24b) ^hmtH^tUz^M 
tts iIArUXA2 9^)g^ill.^i: : 5r<, U l/-UyX^3 0 S-^LT, 7^n77 
AT4 WXb\,Z^th. ftlSaBWca, RHTdf^:J>"^2 3a (23b) fc 

. m.ft7VXJ*2 7cr)&Uttmt. MTVX^2 9COKStmt. 70077^7^1/^ 
X6<DAStHfcfr\ 3KfW<:liU'*at : 5:-5t^l.. 4>t. BfSH2 2a (22b) fc, 
'JW-UyX^2 8<S>ttBfc, 'Jl/-l/yXl3 0«It, 7O077^T^l/yX 

[0084] 

* LT , tt£7* 'J XA. 2 7 t 2 9 t (i . ftWm^X'h h W.fty U XA13t Mill' 
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*«VX^Mfcf5iatfWfc»4«fc:EaS<l-C, SS1#3*3R (14a — 24a) CO^tmtmsi 
m2ft¥& (14b~24b) 0>^b£&m+&tztb<r>&i8M¥&mi8.LX^i>. mi 

^mmiz&^x hiMcommmmt mmz. mimwnpifflieomxM* o a«ts 

Wit*4 0 aSriiii^-§^^®7t««tm2«^co4ffi«coffi^ji4 Ob tfflii^-ft* 
[0085] 

hh. w.2 $mm<rym®3-=. 7^5111 02 {z^-rmmmmmm^.- -ybs^ix/m 

. 5 5-3fc«##JBS3E«l 7a*$J:tfl 7 b k WB<Ofll«*«. H2tfOHSfe»®fcJ;lA 
mi^^tfflatT^-S. fcTF. H2^*M^«fcJ;lfmi^Mfc<0ffl^tc*gL 

[0086] 

I28£#i?3-f & t , w,2^mmmm^---; v 5 1 ni. 5 ?-3iz* 9 +y^^r 

tt£*7-*:ftm#>\ f-AxrU -y?-3 IteASttS. b'-AArU y?-3 lfcj: *)- 
E«S#ut», ^3r< 1 1 1 -OiOWty < 3 3 aSrtfrLT, «&R!B£K& 1 7 a 

t'-Ax/'j 1 ^mmLxm2^m^M^titztmit. 

<fcfc lo<o«3fc7^?-3 3b£tf-LT, fiB&KJBSOeas 1 7bte**-4. ilfttfS 
3ESe»l 7a*iJ:Vl 7b«fc"3t«« ( V-f 7D7 7-(7^ WyX6fflI) coflMUi, 02 

<n%wmt tzitm i ssbw t ra t x*> h . 

[0087] 

. 4/1^- 3 3 a(i, SI 1 *^03t»tc»L'Ca«Wfc:#l»a*flr^'flr< fc t 1 
ooaMgt'fcot, 9H 1 ^*0»teK+fc:IJ«3ftTflS 1 SSJSOR^«ffi^4 0 
a Sr 31 Jfrt h %S&<vmm £• £3«- S tz *h com 1 3fegSSSOg*»' £ «)£ L T V ^ . * fc % 
«3fe7 */l/*-3 3bli »23t^»<03t»tc«tTa!lR«fe:»l!ig«Pflr^< t *» 1 O 
<*>*5tef«T*-3T, »23t^*W3l»4't=SMStLrJB2««<04»RW®3l6aR4 0 b 
*iia^ft3^«3^**^^*fcft«»23lfi!SJjBQS^Rfcfl|j?UTV^. 
[0088] 

LfctfoT, SS238BWT14, S5-3^<Wtt$*6Jt«xoS7-WB«4«^Rt > * 
-t LT, fekiift*-Axru-y^-3 1t:J3*t«)3ea4MWit*l = ltR^L. M 
3t7-r;^-3 3a^3t7 < )V9- 3 3 b *«ftt«^>||*4ffi<0«3t7 4 1 3£8S L 

0 . «3t7 -f 3 3 a^M3K7 <i )V9- 3 3b Sr3K»*^iSieS^ 9tT& ZtlZ 

«k 0s 02 OXftiBJ|R& fctt* 1 t *iS3r 0 . SB 1 ^ttiCDR^#<7)Erti!S4 0 a £ 

iias-r s ^<tim& km 2 mnco a mkcowxM 4 o b * m&t & micoymsi t * s 

[0089] 

%*m&ttifi£&&~r&®ifritc&m?&mmLxi> ; zzx\ znmttixfrfitw? 

fyf-uyXl 20»HJS(^i<tt«4Jttt-eoifi«t=U tt==Sr*. 
[0090] 

*Jt . J^W««lt«flB*fcJi«S»«t-*JV^T, 1^^ (14a~25a)t5«t 
Xfm2%&%i (14b~2 5b) "fOEtt^S^ 2 0 a (20b) frbX—J±V>X2 
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4a'(24b) *T*Mtt*5R*. 4: itfWPJ 2 0 0 1 - 1 7 6 7 6 6 ^&«i=8Bjj*3 ft 
•&^3t^awlH»f^S^5 1 4^X-AUyX7 ttM2 0 0 1- 

8 5 9 2 3-^$BCcW*$ft£^ft^SO-?4 7ni/yX7U^4*^X-Al/yX 
1 &Z-<r>%&7k. mm 2002-23161 9^|g{cSB^$ni.!I]tff3t^^4^4>X 
-Al^>-X7 2T'CD3£^ *f§3 2003-178951 ^k^ClS^Sft&^BJift:^ 
S£7)[lItff^^4*^X-A^>-X7^T03fc^, #ffl2003-178952f& 

?gtcra* ? n & mwx¥mwcoftmxmm&% 2 ^m^^ 4 1 x-cv^m t'izm 

[0091] 

^IS^-T^. (flftHI) ^blzX^O, 7^f^af>^x (^N»fWR^ H SA 

mzm^xmytummt lx^ ^m^zm'&^w^-ykmm-^ ztizx^x, 
-v^m^xmm-th. 

[0092] 

5tef, 09OXf->y7*3O ltfcV^. I07 h0^x;N±{c&JKJg#*M*$fii>. ft 
(7)X-r-y7°30 2l:ii^T > ^lov hcO^x^icO^SIgLtt;:? * M/yXM>l?|i 
S;ft.&. ^SDfjL Xf-yT3Q3\,zi5^X. ±^<OSIJ6^«<oS3fcgB£ffl^T. 77? 

W«»:^7t(S^$ixl)„ Xt--/73 0 4I,z&\,'>X. ^107^xA±«7 

tM/yXh(Oat^t)^f, Xf 773 0 5Cfc^T, 1 n -y h<W±'\±X' 
UiSxhs*?-y$:~?X7t LTX-yf-y^Srffd.rfcKioT, -?X7 ±.<7V*9—y\,z 

•i>. tmnimftTJU xwimjfmzxtuz. mfrxMm%®$%^?-yz^&¥mft 

7='/ U X 5- r v h H < f# h £ fc # J T" # & . 
[0093] 

*jfc. ±»OHJS^®<7)S3ieSIST{i. 71/- h (#5XS«) ±{:0rfw^-v ( 
ikm^m : ?-$:'&&Zki>X'%&. lilTs HI 0£07O-^-v-hlr#B§LT. <I<7)fc#<7) 

^•ffiw— ^j^-o^ikb^.?.. aiocfcv^t, A7->i£ii4 0 i-m, -B&ouss 
is^i-^T, mymmm±izte§.mff)mmmz$tsm&*?-yfiWf&zti2>. torn 

[0094] 

#7-7 4iV?-WfcZM4 0 2T'(2, R (Red) N G (Green) s B (Blue) 

*m h 7 4 7V)7 4 )W-<7M*W^^%?^^mzWM LtzXJ—y -oVf-ZB 
fcth. ZLX. ijy-y < )V9-mi$LlM4 0 2cnmz^ */M§^S:TI§4 0 3#gg 
ffSii*. -fe;KiA±Tia4 0 3Ttt. rtf-ym&aMAO i t=T*6ti*:ffi&'c* 
-y&H-t&gfc. te&Vtiy-y 4 >\s7-m&XM4 0 2 t<zx ft htvtzti y-y i iv? 

-mzm^xw.&^*>v ms&iv) zmz-iLxz. 

[0095] 

t^ffl^±tll4 0 3T«i, PUif , ^-VflMl^ 0 1 fcTff&flJtFJrJt^ 
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mzm&z&Aix. m&j^ju m^^) zmm-?&. %<r>\k. 

ngmzmz x tux . ®#>t nissv - >- s^rr s aaay***- * -y 

[0096] 

fc*S» ±^<75HfW«T1i. GH&tb. LTKr FxJp^vU— f3fc (»ft : 248nm 
) ^ArFXJfy7l/- <F3fc : 19 3nm) 5rffl^tHS*>'- d<XfcRS3t$ixS C 
fc&< . ft*«3*U— rate*. Ttfc^f&Jll 5 7 nmCOU—tf^Sr^-rSFzk- 

wbb* saojf & A^HRw^jsijbte^isat^a^ t j&m-t hzttfx-z&zt itm t» 
irx-foh. 

[0097] 

I^iffWO 9 9/4 9 5 O 4-9&W(C0B>i%3ft.?Vt£ <fc d &J*i9rWfcffl[tt£Stfc-*- 
fcx-r-> ? *«PtiWtt>-C^»S-li-4#ffi^. ttRPP 1 0-303 1 1 4^f8l=Hfi*£*i 

[0098] 

^^SKSiS t lift S ilT v ^ 4 7 * h (c *f LT $t=5r t O Sr Jfl V > 4 Z t if IS- * 

L< , fcfc;UfK r Fx^f y7l/- fft^A r Fx=*f i*"?U— ^ftSrSSfcftfc-f 4J&S-K 

*fcfflv>4*£li, jRfltt UTtiF 2 ^-if*taa^ni6 i 6rffll^.fcr7'y**3j->f;l^»ji7 

■yftiK'JX-f^ (PFPE) *07-y*#<9»flc£fflVvfltf.fc^. 

[Hfficom^i^Bj] 

[0099] 

[ 01 ] xftw^mMBmizfrfrz, nt/^mm^mmt: immz^-rmx-h 4 . 

[02] HH=*J»t*WJl*a--'y h«rt«WJ*£«*W£jS^T*>4. 

ixmzzimviizttmTb 4 . 

[04] -^^&m^S4®«^ffl5teiS^^«»niiT^^3y^^ffl$:SiHj-fs 
0T'S>4. 

[ 05 ] 5 ®«<7)-#3£»c*f-f 4 PMtT * is a y% fc X- A u yX fc ot&i»f£ffl £IBBf§ 

[06] 01 <o«3et^^-ort»fli«*tjwswfc*-t*f«iaT*ft. 

[08] ^m&mcom23mmizfrfr&mw3---v hnmmi&.t:n*mzmw"c*> 
4. 

4. 

[0io] -7^ fu^fjuxt LT<nm&m.^i-zvk&fe<r&m<?)7u-*}-*-hX'fo& 

« 

[0100] 

i %s 
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5, 5 0, 5 1 m®3---y h 

7 mit*:-?- 

7 a b'-AX7y7^- 

8 a y^yy—ft&Jk 
10 

1 1 75^7^ WX 

13 itftryXA 

1 7 flffttfyO^HgS 

1 9 

20 Bar**** (x%$c&m?) 

2 1 77t-*;H/yX 
2 3 RUT^ny^ 

2 4 X-Al/^X 

2 6 mxx&ik 

M 
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